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INTRODUCTION 
 
 
 The Materials Policy and Procedure Directives Manual has been prepared for the purpose 
of establishing uniform policies regarding materials for construction projects. 
 
 Each Policy and Procedure Directive is given a number designation.  Subsequent changes 
to individual Policy and Procedure Directives will be identified with a letter suffix.  For 
example, the first revision of Policy and Procedure Directive No. 4 would be identified as PPD 
No. 4a, the second revision would be PPD No. 4b, etc. 
 
 All revisions to the Materials Policy and Procedure Directives Manual shall officially 
originate from ADOT Materials Group. 
 
 Revisions will be issued under a Materials Policy and Procedure Directives Manual 
Change Letter.  All change letters issued will be numbered consecutively, beginning with No. 1. 
 
 Change letters will be signed by the Assistant State Engineer, Materials Group. 
 
 Revisions issued under each Materials Policy and Procedure Directives Manual Change 
Letter will be effective for projects with a bid opening date on or after the effective date of the 
corresponding change letter. 
 
 Materials Group will welcome any suggestions for the improvement of the Materials Policy 
and Procedure Directives Manual, as it is hoped and intended that manual users will participate 
its formulation and revision. 
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POLICY AND PROCEDURE DIRECTIVE 

 
 

 

TO: ALL MANUAL HOLDERS PPD NO.  1 
SUBJECT: 
 

SAMPLING, TESTING, AND ACCEPTANCE  
OF REINFORCING BARS 

 

EFFECTIVE DATE: 
 

February 27, 2009 
 

 
 
1. GENERAL 
 

1.1 This Policy and Procedure Directive supersedes P.P.D. No. 92-2. 
 

1.2 This Policy and Procedure Directive outlines the procedure to be followed for 
sampling, testing, and acceptance of reinforcing bars. 
 

1.3 This Policy and Procedure Directive modifies the normal certification procedures.  
It shall be used in conjunction with the requirements of Subsection 106.05 of the Specifications. 
 
2. PROCEDURES 
 

2.1 Samples of reinforcing steel bars taken at the supplier's or fabricator's place of 
business shall be known as pre-shipment samples, while those samples obtained from stockpile 
or shipment at the project shall be known as project samples.  A shipment should be considered 
any amount of reinforcement steel bars delivered to a project on any given day, of one 
transported load. 
 
3. PRE-SHIPMENT SAMPLING FROM SUPPLIERS AND/OR  

FABRICATORS IN THE PHOENIX OR TUCSON AREAS 
 

3.1 When a supplier or fabricator plans a shipment of reinforcing steel to an ADOT 
construction project, they should first contact Materials Group, Central Lab, Structural Materials 
Testing Section to obtain a laboratory number referenced to the project number.  Normally the 
following working day, Structural Materials Testing Section or Regional Materials Laboratory 
personnel will randomly sample the pre-shipment or receive a pre-shipment sample from the 
supplier or fabricator at their place of business.  For bar size #14, the sample shall be one piece 
forty-two (42) inches in length, selected at random for each shipment up to thirty (30) tons.  For 
bar size #18, a sample shall be one piece forty-two (42) inches in length, selected at random for 
each shipment up to fifty (50) tons.  For all other bar sizes the sample shall be one piece, 
seven (7) feet in length, selected at random for each shipment up to twenty (20) tons and one 
sample for each twenty (20) tons thereafter.  Those samples will be submitted for each bar size, 
grade, heat number, and manufacturer in the shipment.  All samples shall be submitted to 
Structural Materials Testing Section.  The pre-shipment bars that are obtained from the supplier 
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or fabricator must be accompanied by a complete and accurate Certificate of Compliance.  The 
information shown on the certificate must match the bar identification marks.  If no Certificate of 
Compliance is available or the information shown on the certificate is incomplete or inaccurate, 
the bars should not be accepted for testing.  The manufacturer will not be required to submit a 
Certificate of Analysis (Mill Test Reports). 
 

3.2 When the supplier or fabricator makes a shipment to a project, they will furnish a 
completed Certificate of Compliance (a blank sample is shown in Attachment #1) stating that the 
material in the shipment is from the same stock as the pre-shipment sample covered by the 
laboratory number given to them earlier by the Structural Materials Testing Section.  If the 
pre-shipment sample fails to comply with specification requirements, Structural Materials 
Testing Section will notify the project by telephone without delay at the completion of testing.  
In addition, the project shall verify the authenticity of the laboratory number and the reference to 
the testing of the pre-shipment sample bars, by contacting Structural Materials Testing Section. 
 

3.3 All shipments will be subject to spot sampling upon arrival at the project.  The 
project sample shall consist of one sample bar seven (7) feet in length, regardless of the number 
of bar sizes.  This sample bar should be taken at random from each shipment to the project and 
submitted to Structural Materials Testing Section for testing.  The placement of the reinforcing 
steel bars shall not be delayed while the project is awaiting test results.  However, the concrete 
placement operation should not begin until satisfactory results of the project sample bar testing 
are obtained. 
 
4. REINFORCING BARS NOT PRE-SHIPMENT SAMPLED 
 

4.1 When the supplier or fabricator makes a shipment to a project from outside the 
Phoenix or Tucson areas, or not otherwise subjected to pre-shipment sampling, the shipment 
shall be accompanied by a Certification of Compliance conforming to the requirements of 
Subsection 106.05 of the Specifications.  Before any reinforcing steel from a shipment is to be 
incorporated into the project work, a project sample shall be taken, tested, and approved.  A 
project sample shall be taken as soon as practical upon arrival at the job site.  A different project 
sample that is representative of each bar size, grade, heat number, and manufacturer from that 
shipment will be required.  The sampling requirements described for pre-shipment sampling for 
the Phoenix or Tucson areas shall be used. 
 
5. EPOXY COATED REINFORCING BARS 
 

5.1 Epoxy coated reinforcing bars will be sampled and tested in the same manner as 
uncoated reinforcing bars with the following changes: 

 
5.1.1 The coating thickness and flexibility of epoxy coated reinforcing bars 

will be tested by Structural Materials Testing Section. 
 
5.1.2 The supplier or fabricator will be required to furnish a Certificate of 

Compliance, conforming to the requirements of Subsection 106.05 of the Specifications, for the 
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powdered epoxy resin which properly identifies the batch and/or lot number, material, quantity 
of batch, date of manufacture, name and address of the manufacturer, and a statement that the 
powdered epoxy resin is the same composition as the initial sample pre-qualified for use.  The 
Certificate of Compliance shall also state that production bars and pre-qualification bars have 
been identically prepared and applied with epoxy powders. 

 
5.1.3 The contractor shall furnish a Certificate of Compliance from the coating 

applicator, in accordance with the requirements of Subsection 106.05 with each shipment of 
coated steel.  The Certificate of Compliance shall (1) verify that the coated items and coating 
material have been tested in accordance with the requirements of the specifications, (2) state the 
actual test results for each requirement, (3) state that the test results comply with the 
requirements, and (4) state that the entire lot is in a fully-cured condition. 
 
6. INFORMATION 
 

6.1 Portions of the January 1990 Concrete Reinforcing Steel Institute "Manual of 
Standard Practice" are reproduced, with permission, as Attachments #2 through #10 to this 
Policy and Procedure Directive. 

 
6.1.1 Attachment #2 shows the bar size designation, area, weight, and diameter 

of ASTM standard reinforcing bars. 
 

6.1.2 Attachments #3 through #5 show the specifications for reinforcing bars, 
including the significance of the bar markings. 

 
6.1.3 Attachments #6 through #10 provide a listing of the U.S. manufacturers 

of concrete reinforcing bars with their respective bar markings. 
 
 

 
James P. Delton, P.E. 
Assistant State Engineer 
Materials Group 

Attachments (10) 
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CERTIFICATE OF COMPLIANCE
 
 
 
 
PROJECT:    __________________________________________________________________ 
 
SUPPLIER:   __________________________________________________________________ 
 
 __________________________________________________________________ 
 
 __________________________________________________________________ 
 
CONTRACTOR:   ______________________________________________________________ 
 
MATERIAL:   _________________________________________________________________ 
 
QUANTITY IN THIS SHIPMENT:   _______________________________________________ 
 
LOT NUMBER IDENTIFICATION:   ______________________________________________ 
 
APPLICABLE SPECIFICATION:   ________________________________________________ 
 
 I certify that the material indicated above conforms to all requirements of the project 
specifications.  It is from stock that has been sampled and issued laboratory number 
________________ by the Arizona Department of Transportation, Materials Group, Central 
Laboratory, Structural Materials Testing Section. 

 
 
 
 
 
   

 Signature and Date 
 
 
 
 

   
 Name 

 
 
 
 

   
 Title 
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February 27, 2009 P.P.D. No 1 (Attachment #3) 
 



 
February 27, 2009 P.P.D. No 1 (Attachment #4) 
 



 
February 27, 2009 P.P.D. No 1 (Attachment #5) 
 



 
February 27, 2009 P.P.D. No 1 (Attachment #6) 
 



 
February 27, 2009 P.P.D. No 1 (Attachment #7) 
 



 
February 27, 2009 P.P.D. No 1 (Attachment #8) 
 



 
February 27, 2009 P.P.D. No 1 (Attachment #9) 
 



 
February 27, 2009 P.P.D. No 1 (Attachment #10) 
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POLICY AND PROCEDURE DIRECTIVE 

 
 

TO: ALL MANUAL HOLDERS PPD NO.  2 
SUBJECT: 
 
        CERTIFICATION AND ACCEPTANCE OF  
        CHEMICAL AND AIR-ENTRAINING ADMIXTURES  
        FOR PORTLAND CEMENT CONCRETE 
 

EFFECTIVE DATE: 
 

February 27, 2009 

 
 
 
1. GENERAL 
 
 1.1 This Policy and Procedure Directive supersedes P.P.D. No. 96-1. 
 
 1.2 This Policy and Procedure Directive outlines the procedure to be followed for 
certification and acceptance of chemical and air entraining admixtures for portland cement 
concrete. 
 
 1.3 This Policy and Procedure Directive modifies the normal certification procedures.  It 
shall be used in conjunction with the requirements of Subsection 106.05 of the Specifications. 
 
2. REQUIREMENTS 
 
 2.1 To be acceptable for use by the Department, a chemical admixture or an 
air-entraining admixture must be listed on the ADOT Approved Products List. 
 
 2.2 The approval process shall include the manufacturer submitting satisfactory test 
results for the product, indicating that it meets the specification requirements of ASTM C 494 
(for chemical admixtures) or ASTM C 260 (for air-entraining admixtures).  Testing shall be 
conducted by an independent laboratory.  The test results, accompanied by a Material Safety 
Data Sheet and the manufacturer’s product data sheet, along with all required documentation, 
shall be submitted to the Arizona Transportation Research Center (ATRC) for 
approval/disapproval through the PRIDE program. 
 
 2.3 The submittal of a Certificate of Compliance from the manufacturer will be required 
in conjunction with having the product on the ADOT Approved Products List.  The certificate 
shall clearly state the period of time in which all of the production of the particular product 
meets the appropriate specification and that formulation of the product has not changed during 
this period.  This period of time shall be limited to twelve months prior to the date of signature 
on the certificate.  This document shall be submitted to Materials Group, Structural Materials 
Testing Section, and retained for record. 
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3. PROCEDURES 
 
 3.1 The construction project or area laboratory shall verify that chemical admixtures 
and/or air-entraining admixtures shown on the concrete mix design also appear on the ADOT 
Approved Products List. 

 
 3.2 Sampling by the project or area laboratory and testing of the admixtures is not 
necessary.  However, the Department reserves the right to sample and test for acceptance at any 
concrete batch plant without notice. 
 
 3.3 Obtaining a Certificate of Compliance by the project or area laboratory is not 
necessary. 
 
 3.4 The project or area laboratory shall physically verify at the batch plant that the 
admixtures described on the mix design are present and being used. 
 
 

 
James P. Delton, P.E. 
Assistant State Engineer 
Materials Group 
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 POLICY AND PROCEDURE DIRECTIVE 

 
 

TO: ALL MANUAL HOLDERS PPD NO.  3 
SUBJECT: 
 

CURING COMPOUNDS 
 

EFFECTIVE DATE: 
 

February 27, 2009 

 
 
1. GENERAL 
 
 1.1 This Policy and Procedure Directive supersedes P.P.D. No. 96-4. 
 
 1.2 Section 1006-2.05 of the Specifications gives the requirements for liquid membrane 
forming concrete curing compounds. 
 
2. PROJECT RESPONSIBILITIES 
 
 2.1 All curing compounds, whether pre-approved with a green sticker (see Attachment 
#1) or not, are required to have a Certificate of Compliance submitted conforming to the 
requirements of Section 106.05 of the Specifications. 
 
 2.2 When curing compound that has been pre-approved and tagged with a green sticker 
showing the project number, laboratory number, lot number, individual approving material, and 
date of approval arrives on the project, it is not required to do any further sampling.  The only 
requirement is that the project shall contact the appropriate laboratory (see Note below) for 
verification of the various information items and tests results. 
 
 Note: Generally Materials Group, Central Lab, Structural Materials Testing Section 
does the sampling, testing, and tagging of curing compounds for preapproval, and will be the lab 
which the project will contact for verification.  However, in some cases the Regional Lab will 
sample the curing compound and send it to the Structural Materials Testing Section for testing.  
The Structural Materials Testing Section will then notify the Regional lab of the test results and 
other pertinent information, and the Regional Lab will tag the curing compound.  In these cases 
the project shall contact the Regional Lab for verification. 
 
 2.3 When curing compound arrives on the project which has not been preapproved, 
immediately sample it (approximately 1/2 gallon) and send it to the Structural Materials Testing 
Section for testing.  Make sure the project number, manufacturers name, type of curing 
compound, and lot number are on the sample ticket. 
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 2.4 Do not use any curing compound until approval has been received either by 
verification for pre-tested material or notification of acceptable test results for project sampled 
material. 
 
3. REGION/DISTRICT RESPONSIBILITIES 
 
 3.1 Confer with the Structural Materials Testing Section, in maintaining current 
sampling procedures and receiving other guidelines as necessary. 
 
4. STRUCTURAL MATERIALS TESTING SECTION RESPONSIBILITIES 
 
 4.1 Promptly notify Project Personnel of acceptability of samples submitted for testing. 
 
 4.2 Send copies of test results on pre-approved curing compounds to the project and the 
Regional Lab. 
 
 4.3 Assist Regional and Project Lab personnel in the sampling and evaluation of curing 
compounds. 
 
 

 
James P. Delton, P.E. 
Assistant State Engineer 
Materials Group 

 
Attachment (1) 
 



 
February 27, 2009 P.P.D. No. 3 (Attachment #1) 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
(Sticker shown above is larger than actual size.) 

 
(Sticker has black lettering on a green background.) 
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 POLICY AND PROCEDURE DIRECTIVE 

 
 

TO: ALL MANUAL HOLDERS PPD NO.  4 
SUBJECT: 
 
                  ASPHALTIC CONCRETE MIX DESIGN 
                  PROPOSALS AND SUBMITTALS 
 

EFFECTIVE DATE: 
 

February 27, 2009 
 

 
 
 
1. GENERAL 
 
 1.1 This Policy and Procedure Directive supersedes P.P.D. No. 96-6. 
 
 1.2 The information provided herein is given to assist those involved in the 
preparation and submittal of asphaltic concrete mix design proposals in accordance with the 
requirements of the Specifications. 
 
 1.3 The use of previously used mix designs is addressed in Section 6 of this Policy 
and Procedure Directive. 
 
2. MATERIALS GROUP RESPONSIBILITIES 
 
 2.1 The Regional Materials Engineer, the Materials Group Bituminous Engineer, or 
the Materials Group Pavement Materials Testing Engineer will be responsible for the 
approval/disapproval of all asphaltic concrete mix designs. 
 
3. REQUIREMENTS FOR MIX DESIGN LABORATORIES 
 
 3.1 To ensure that testing laboratories are capable of performing all asphaltic concrete 
mix design testing in conformance with the appropriate test procedures, laboratories wishing to 
perform asphaltic concrete mix design testing must have had an equipment and procedural 
inspection by Department personnel to demonstrate mix design testing.  Any deficiencies found 
shall be corrected before mix designs will be accepted.  Arrangements for laboratory inspections 
are made by contacting the Materials Group Quality Assurance Engineer. 
 
 3.2 Mix design laboratories must satisfy the requirements of the Arizona Department 
of Transportation  "System for the Evaluation of Testing Laboratories". 
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4. REQUIREMENTS FOR MIX DESIGN ENGINEER 
 
 4.1 The Specifications require that asphaltic concrete mix designs be prepared under 
the direct supervision of a professional engineer, registered in the state of Arizona, experienced 
in the development of asphaltic concrete mix designs and mix design testing.  The following 
items should help clarify the Department's policy relative to this subject. 
 
  1) Mix designs shall be sealed, signed, and dated by the engineer responsible 
for the mix design. 
 
  2) The policy does not preclude the use of consultant engineers, provided the 
consulting engineer performs direct supervision of the testing and mix design development, has 
evaluated the test equipment and procedures used in the laboratory and found them in 
compliance with all test method requirements, and is thoroughly knowledgeable in asphaltic 
concrete mix design preparation. 
 
  3) The use of the term "direct supervision" is interpreted to include the 
requirement that the mix design engineer be physically present on a routine basis while the mix 
design testing is being done and is in responsible charge of that work. 
 
  4) The preparation of mix designs by or under the supervision of a 
professional engineer who is not experienced in the development of asphaltic concrete mix 
designs and mix design testing is clearly prohibited.  While experience by the mix design 
engineer in preparation of asphaltic concrete mix designs in accordance with Arizona Test 
Methods is preferred, experience in mix design preparation under comparable procedures may be 
substituted if the mix design engineer demonstrates that he/she is fully aware of the Arizona 
procedures and is prepared to conform to them. 
 
  5) Submission of a mix design which does not comply with test method 
requirements will be considered cause for rejection of that mix design.  Should such a failure be 
of a significant or reoccurring nature, the Department may refuse to accept mix design proposals 
from that mix design engineer. 
 
  6) All laboratories that wish to submit asphaltic concrete mix designs must 
submit information to the Materials Group Bituminous Engineer, which indicates that the 
requirements described above have been met.  This information must be provided prior to 
submitting asphaltic concrete mix designs.  Information provided should include evidence of 
registration and experience in asphaltic concrete mix designs and mix design testing.  Also 
included should be information which outlines how the requirement for providing direct 
supervision is to be satisfied. 
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5. REQUIRED MIX DESIGN SUMMARY ITEMS 
 
 5.1 Asphaltic concrete mix designs shall be submitted in a summary format that 
clearly indicates the required mix design information shown below. 
 
  1) Project Number and "TRACS" Number. 
 
  2) Prime Contractor. 
 
  3) Type of Mix Design.  If the same mix design is developed to satisfy the 
requirements for more than one type of mix, for example 1/2" AC and 3/4" AC, the mix design 
shall clearly state this, and also show the specifications governing each individual type of mix. 
 
  4) Name and address of testing laboratory which developed the mix design. 
 
  5) Name, signature, and seal of the professional engineer who is responsible 
for the mix design.  Mix designs shall be sealed, signed, and dated in accordance with the 
requirements of the Arizona State Board of Technical Registration.  The date the mix design is 
signed by the engineer, as shown on his registration seal, will be the mix design date.  Revised 
mix designs shall be submitted containing all information for the design.  Revised mix designs 
shall be identified as such, and shall be sealed, signed, and dated by the responsible engineer. 
 
  6) Specific location(s) of original source(s) of mineral aggregate. 
 
  7) The gradation of the mineral aggregate in each stockpile. 
 
  8) Mix design mineral aggregate composite percentages and gradation, along 
with the appropriate mix design grading bands.  The mix design composite gradation of the 
mineral aggregate shall be a washed gradation in accordance with the requirements of Arizona 
Test Method 201. 
 
  9) Source, type, percentage, and specific gravity of mineral admixture.  The 
mix design shall be developed by, and so state, laboratory mixing procedures which simulate the 
method of adding mineral admixture which will be used in the production of the asphaltic 
concrete. 
 
  10) The percent of mineral admixture, by specification, is by weight of the 
mineral aggregate.  The composite gradation of the combined mineral aggregate and mineral 
admixture, determined in accordance with Arizona Test Method 815, and the appropriate mix 
design grading bands are to be shown in the mix design proposal. 
 
  11) Supplier, refinery, grade (including any modifiers), and specific gravity of 
asphalt cement.  For asphalt-rubber mix designs: the asphalt-rubber design, including asphalt 
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cement type and source; crumb rubber type, gradation, and source; percent crumb rubber by 
weight of asphalt cement; asphalt cement binder properties; asphalt-rubber binder properties; 
blending procedures; and reaction time. 
 
  12) When required, viscosity-temperature curve along with the laboratory 
mixing and compaction temperature ranges.  For PG asphalt binders that have a maximum 
laboratory mixing temperature exceeding 325 °F or a maximum laboratory compaction 
temperature exceeding 300 °F, the laboratory mixing and compaction temperature ranges shall 
be specified in writing by the asphalt binder supplier.  The actual laboratory mixing and 
compaction temperatures used shall be reported on the mix design. 
 
  13) Abrasion for each source of mineral aggregate used. 
 
  14) Sand equivalent of the combined mineral aggregate. 
 
  15) Fractured coarse aggregate particles of the mineral aggregate. 
 
  16) When required, uncompacted void content of the mineral aggregate. 
 
  17) When required, percent carbonates in aggregate. 
 
  18) When required, flat and elongated particles of the mineral aggregate. 
 
  19) Coarse and fine aggregate specific gravities, coarse and fine aggregate 
water absorption, combined coarse and fine aggregate specific gravities, and combined water 
absorption.  In some cases, the calculation of combined water absorption has been done 
incorrectly.  The proper method of calculating the combined water absorption is given in 
Arizona Test Method 251. 
 
  20) Asphalt (or asphalt-rubber) absorption, as required. 
 
  21) Recommended mix design asphalt content. 
 
  22) The following mix design characteristics at the recommended asphalt 
content shall be given: percent air voids; percent voids in mineral aggregate (VMA); bulk 
density; Marshall stability and flow (when applicable); when required, Immersion Compression 
results (wet strength, dry strength, and index of retained strength); and the calculated maximum 
density of bituminous mixture.  When determining the maximum theoretical specific gravity of 
the bituminous mixture (Arizona Test Method 806), it shall be assured that the requirement for 
no more than 18 grams difference between the total weight of aggregate, mineral admixture, and 
binder before mixing and the total "weight of the samples in air" is complied with. 
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  23) When required, the dust to binder ratio, calculated by dividing the mix 
design composite gradation target for the No. 200 sieve (including mineral admixture) by the 
effective asphalt content. 
 
  24) Any stipulations upon which the use of the mix design is contingent.  (For 
example, minmum or maximum percentage of special materials such as washed or imported 
aggregates.) 
 
 5.2 The mix design shall be submitted to the Engineer under a cover letter signed by 
an authorized representative of the contractor. 
 
6. PREVIOUSLY USED MIX DESIGNS 
 
 6.1 The contractor may propose the use of a mix design that has been developed for a 
previous project.  The proposed mix design shall meet the requirements of the current project.  
The contractor shall provide evidence that the type and source of bituminous material, the type 
of mineral admixture, and the source and methods of producing mineral aggregate have not 
changed since the formulation of the previous mix design.  The contractor shall also provide 
current test results for all specified characteristics of the mineral aggregate proposed for use.  
The Engineer will determine if the previously used mix design is suitable for the intended use 
and if the previous use of the mix design was satisfactory to the Department.  The Engineer will 
either approve or disapprove the proposed mix design.  Should the Engineer disapprove the use 
of the previously used mix design, the contractor shall prepare and submit a new mix design 
proposal in accordance with the requirements of these specifications. 
 
 6.2 A previously used mix design older than two years from the date it was 
formulated, sealed, signed, and dated shall not be allowed for use.  Once approved for use on a 
project, a mix design may be used for the duration of the project. 
 
7. ADDITIONAL MIX DESIGN REQUIREMENTS 
 
 7.1 In addition to the mix design summary, worksheets showing laboratory data and 
test results are also to be included in the mix design.  The loading used in the preparation of 
immersion compression specimens must be reported as part of the test data. 
 
 7.2 If any tests shown in the mix design were performed by another testing 
laboratory, the mix design must clearly state the tests, where they were performed, and the mix 
design engineer under whose direction the testing was accomplished.  The laboratory performing 
this mix design testing and the mix design engineer must meet the requirements of this Policy 
and Procedure Directive. 
 
 7.3 For asphaltic concrete produced under ADOT Specifications 406, 409, 416, or 
417, representative samples of the mineral aggregate, mineral admixture, and asphalt cement 
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used in the mix design are submitted to the Engineer for calibration of the ignition furnace, and 
the determination of sand equivalent and fractured coarse aggregate particles. If required, the 
uncompacted void content shall also be determined. 

 
 7.4 For asphaltic concrete produced under ADOT Specification 415, representative 
samples of the mineral aggregate, mineral admixture, and asphalt-rubber used in the mix design 
are submitted to the Engineer for calibration of the ignition furnace, and the determination of 
sand equivalent, fractured coarse aggregate particles, and uncompacted void content. 
 
 7.5 Mix design proposals for asphaltic concrete produced under ADOT Specifications 
406, 409, 415, 416, or 417 are submitted to the Engineer.  The Engineer shall send a copy of the 
mix design to the Regional Materials Engineer.  The Regional Materials Engineer, the Materials 
Group Bituminous Engineer, or the Materials Group Pavement Materials Testing Engineer shall 
review the mix design proposal for completeness and accuracy, and shall approve or disapprove 
the mix design proposal.  The mix design must be approved by the Regional Materials Engineer, 
the Materials Group Bituminous Engineer, or the Materials Group Pavement Materials Testing 
Engineer prior to the start of asphaltic concrete production. 

 
 

 
James P. Delton, P.E. 
Assistant State Engineer 
Materials Group 

 



   ARIZONA DEPARTMENT OF TRANSPORTATION   *   MATERIALS GROUP 
 

             1221 NORTH 21ST AVENUE      PHOENIX, ARIZONA 85009-3740      PHONE (602) 712 - 7231 

 
 POLICY AND PROCEDURE DIRECTIVE 

 
 

TO: ALL MANUAL HOLDERS PPD NO.  5 
SUBJECT: 
 

EVALUATION OF CONCRETE  
AGGREGATE SOURCES 

 

EFFECTIVE DATE: 
 

February 27, 2009 
 

 
 
 
 
 
 
         James P. Delton 
   Assistant State Engineer 
 

 
 
 
1. GENERAL 
 
 1.1 This Policy and Procedure Directive supersedes P.P.D. No. 96-8. 
 
 1.2 This Policy and Procedure Directive outlines the procedure to be followed for 
the evaluation of concrete aggregate sources and their identification by the name of the source, 
the partial legal description, the latitude/longitude, and if appropriate, the source number 
assigned by the Materials Group Geotechnical Section or the Environmental and Enhancement 
Group. 
 
 1.3 Concrete aggregate sources that are subject to use by the Department are 
required to be tested initially, and thereafter at a minimum frequency of once every two years to 
determine suitability as sources of concrete aggregate. 
 
2. SOURCE EVALUATION 
 
 2.1 The Regional Materials Engineer is responsible to assure that the appropriate 
sampling and testing of concrete aggregate sources in their Region is performed. 
 
 2.2 To reduce the impact due to the volume of testing, a uniform distribution of 
sample submittals from concrete aggregate sources within a Materials Group Region should be 
considered. 
 
 2.3 Sampling of fine and coarse aggregate shall be performed in accordance with 
Arizona Test Method 105. 
 
 2.3.1 For each sample, a Sample Tabulation Ticket shall be completed with all 
appropriate information.  The remarks area must also be completed to contain the name of the 
source, the partial legal description, the latitude/longitude, and if appropriate, the source number 
assigned by the Materials Group Geotechnical Section or the Environmental and Enhancement 
Group.  The latitude/longitude shall be based on the NAD83 geodetic datum, and shall be 
expressed in decimal degrees to at least five decimal places. 
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 2.3.2 If sodium sulfate soundness (Section 2.6.2), or any of the optional tests 
specified in Section 2.7 are to be performed, it shall be so noted in the remarks area of the 
Sample Tabulation Ticket. 
 
 2.4 The sampling of concrete aggregate sources for testing as outlined in Sections 
2.6 and 2.7 shall be performed by ADOT personnel.  For the mandatory testing specified in 
Section 2.6, a minimum of 55 lbs of fine aggregate and a minimum of 140 lbs of coarse 
aggregate shall be obtained.  Typically, one 5-gallon bucket of fine aggregate and two 5-gallon 
buckets of coarse aggregate will be sufficient to meet these requirements.  If the optional testing 
specified in Section 2.7.1 [Clay lumps and friable particles (AASHTO T 112)] or Section 2.7.2 
[Lightweight particles, including coal and lignite (AASHTO T 113)] is required, the amount of 
coarse aggregate obtained shall be doubled.  Testing may be performed by either the Central 
Laboratory or a Regional Laboratory.  If both laboratories are used to evaluate a single source, it 
must be clearly communicated as to what testing each laboratory is to perform. 
 
 2.5 When the testing specified in Sections 2.6 and 2.7 is performed by a Regional 
Laboratory, the source location description (name of the source, partial legal description, 
latitude/longitude, and if appropriate, the source number assigned by the Materials Group 
Geotechnical Section or the Environmental and Enhancement Group) and the test results shall be 
submitted to the Materials Group Structural Materials Engineer. 

 
 2.6 The following mandatory tests will be performed by ADOT personnel: 
 

2.6.1 Sieve analysis (Arizona Test Method 201) shall be determined on both the fine 
and coarse aggregate. 

 
2.6.2 Sodium sulfate soundness (AASHTO T 104) shall be determined on both the 

fine and coarse samples when the aggregates are to be used in concrete placed 
above 4500 feet elevation. 

 
2.6.3 Abrasion resistance (AASHTO T 96) shall be determined on the coarse 

aggregate. 
 

2.6.4 Organic impurities (AASHTO T 21) shall be determined on the fine aggregate. 
 

2.6.5 Mortar strength (AASHTO T 71, except Type II cement and graded sand 
conforming to the requirements of ASTM C 778 is to be used to determine the 
relative strength of the aggregate under test) shall be determined on the fine 
aggregate when results for AASHTO T 21 produce a color darker than the 
standard color. 

 
2.6.6 Sand equivalent (AASHTO T 176) shall be determined on the fine aggregate. 

 
2.6.7 Fractured coarse aggregate particles (Arizona Test Method 212) shall be 

determined on the coarse aggregate. 
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 2.7 The following optional tests will be performed, by ADOT personnel, at the 
discretion of Materials Group: 

 
2.7.1 Clay lumps and friable particles (AASHTO T 112) are determined on both the 

fine and coarse aggregate. 
 

2.7.2 Lightweight particles, including coal and lignite, (AASHTO T 113, except the 
percent of lightweight particles shall be reported to the nearest 0.01%) are 
determined on both the fine and coarse aggregate. 

 
2.7.3 Specific gravity and absorption (Arizona Test Method 210) are determined on 

the coarse aggregate. 
 

2.7.4 Specific gravity and absorption (Arizona Test Method 211) are determined on 
the fine aggregate. 

 
 2.8 The following mandatory test(s) shall be performed by an independent materials 
testing laboratory approved by ADOT.  The sampling shall be performed by the independent 
materials testing laboratory and witnessed by a representative of ADOT which has been 
appointed by the Regional Materials Engineer.  The cost of the sampling and testing will be 
borne by the contractor or aggregate supplier.  The Department reserves the right to perform the 
sampling and testing. 
 

2.8.1 Concrete aggregate sources shall be tested for the determination of the Potential 
for Alkali Silica Reaction (ASR).  When aggregates show potential for ASR, as 
indicated by expansions of 0.10% or greater at 16 days after casting when tested 
in accordance with ASTM C 1260, sufficient mitigation for the expansion shall 
be determined in accordance with ASTM C 1567.  The test results, and other 
documentation required in Section 2.3.1, shall be submitted to the Regional 
Materials Engineer.  The Regional Materials Engineer shall submit the 
information to the Materials Group Structural Materials Engineer. 

 
3. SOURCE IDENTIFICATION BY PARTIAL LEGAL DESCRIPTION 
 
 3.1 A partial legal description of the source must be provided by identifying the 
location of the source as described in Sections 3.5 and 3.6 below.  The General (County) 
Highway Maps or other suitable maps are helpful in identifying the location of the source.  
Suitable maps are typically available at the District Administration Offices, the Regional 
Laboratories, or the Materials Group Geotechnical Section. 
 
 3.2 There are two principal meridians in Arizona: the Gila and Salt River Meridian, 
and the Navajo Meridian.  The Gila and Salt River Meridian governs most of the state, while the 
Navajo Meridian governs only a very small area in the northeast part of Arizona.  In Utah, the 
Salt Lake Meridian is the principal meridian that identifies the area in Southern Utah. 
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 3.3 Examples illustrating the relationship of Township, Range, Section, and Section 
Subdivisions are given in the ADOT Construction Manual.  For convenience, these items are 
included as Attachment #1 and Attachment #2, respectively, in this Policy and Procedure 
Directive. 
 
 3.4 Locate the position of the source as close as possible on the appropriate General 
Highway Map or other suitable map of the area.  Determine the meridian (baseline) which 
governs the area and identify it by one of the following: (G) for the Gila and Salt River 
Meridian, (N) for the Navajo Meridian, and (S) for the Salt Lake Meridian.  Determine the 
Township number (north or south), Range number (east or west), Section number, and the 
appropriate subdivisions of the Section. 
 
 3.5 Shown in the table below are the possible correct entries for the corresponding 
partial legal description items for the source location: 
 

Partial Legal 
Description Item 

 Possible 
Correct Entries 

   

    Meridian (Baseline)      G, N, or S 
    Township      T   N or T   S 
    Range      R   E or R   W 
    Section      1 to 36 
    Quarter      NE, NW, SE, or SW 
    Half      N, S, E, or W 

 
 3.6 An example of the entries that should be shown in the remarks area of the 
sample tabulation ticket is as follows: “N, SW, NE, 4, T24S, R13W, G”.  This entry would be 
read as “the north half of the southwest quarter of the northeast quarter of Section 4, Township 
24 South, Range 13 West, of the Gila and Salt River Meridian”. 
 
 3.7 The concrete source location description and all test results from the evaluation 
of the concrete aggregate source will be maintained by the Materials Group. 
 
 

 
James P. Delton, P.E. 
Assistant State Engineer 
Materials Group 

 
Attachments (2) 



 
February 27, 2009  P.P.D. No. 5 (Attachment #1) 
 
 
 

 



 
February 27, 2009  P.P.D. No. 5 (Attachment #2) 
 
 
 

 



 
 
 
 
 
 
 
       James P. Delton 
 Assistant State Engineer 
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1. GENERAL 
 
 1.1 This Policy and Procedure Directive supersedes P.P.D. No. 96-9. 
 
 1.2 This Policy and Procedure Directive gives general guidelines for the use of a 
provisional seal coat.  The Engineer has the option to apply a provisional seal coat to any new 
bituminous pavement surface at the locations and the times as he/she directs.  The Engineer may 
use a provisional seal coat on any lift of new bituminous pavement that is likely to be subject to 
precipitation or exposed during winter shutdown prior to the placement of any subsequent lifts of 
bituminous material.  Although provisional seal coats are not contract items, they should be 
considered for use under the conditions described herein. 
 
2. REASONS FOR USE 
 
 2.1 In warm, sunny weather, the pneumatic action of traffic loads during and soon 
after construction will densify and seal the new pavement surface, reducing the air voids and 
making the pavement surface less permeable.  However, if the pavement is subjected to moisture 
before the surface has a chance to densify and seal through pneumatic traffic action and warm 
dry weather, the pavement could strip and/or ravel.  Application of a provisional seal coat to the 
new pavement surface before it is subjected to moisture will help alleviate this problem.  Also, if 
a new asphaltic concrete pavement will go through a winter before receiving its final finishing 
course, a provisional seal coat may be needed to prevent water intrusion and damage to the 
pavement. 
 
3. WHEN TO USE 
 
 3.1 In order for a provisional seal coat to be effective, the material should seal the 
surface.  Good well-informed judgment should be exercised when deciding to direct the 
placement of a provisional seal.  The following sources are valuable in obtaining the necessary 
information: 
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3.1.1 The percent asphalt content from acceptance tests on the new asphaltic 
concrete. 

 
3.1.2 The percent air voids in the pavement (field voids), which can be 

obtained from field density and Rice tests. 
 

3.1.3 If there is time, test strips approximately 3 feet by 30 feet can be placed 
using various application rates and types of bituminous material. 

 
 3.2 The following guidelines, based on field voids, can be utilized in forming a 
judgment as to when a provisional seal coat is needed for surfaces exposed for extended periods 
of inclement weather. 
 

        VOID LEVELS        ACTION 
  

 Field Voids < 6.0%. Do not apply. 
  

 Field Voids  6.0% - 10.0% Engineer's judgment 
  

 Field Voids > 10.0% Apply 
 
 3.3 The Engineer should utilize a provisional seal when he/she deems it necessary to 
preserve the new asphaltic concrete from the adverse effects of moisture.  It may be necessary to 
use a provisional seal frequently during rainy seasons; occasionally as required by weather 
conditions and traffic; once to protect the pavement during winter shutdown or to protect the 
final pavement surface; or, not at all.  The Engineer should evaluate all conditions and 
information when deciding if a provisional seal is needed. 
 
4. BITUMINOUS MATERIALS 
 
 4.1 The bituminous materials which may be used for a provisional seal are: 
emulsified asphalt, emulsified asphalt (special type), and emulsified recycling agent (ERA).  
Bituminous materials must meet the requirements of Section 1005 of the Specifications.  If ERA 
is utilized, it shall be diluted one part water to one part ERA. 
 
 4.2 When selecting the type of bituminous material to use, the following may be 
helpful: 
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 EMULSIFIED OR EMULSIFIED (SPECIAL) ASPHALTS 

 
 POSITIVE ASPECTS NEGATIVE ASPECTS 
 
 1) Will not soften the new asphaltic 1) Can be worn off by traffic in wet 
  concrete significantly.  weather. 
 
 2) Helps seal the surface of the new 2) May not break and adhere to the 
  asphaltic concrete and prevent  asphaltic concrete surface well under 
  water intrusion.  cold and/or wet weather conditions. 
 
 3) In most cases, a tack coat will not 3) Can cause a slick, shiny surface. 
  be needed where an emulsified 
  asphalt provisional seal coat was 4) Can migrate and fill air voids in the 
  applied.  lower portion of a lift of asphaltic 
    concrete placed over it, especially if 
 4) May be more available when needed  applied in excessive amount. 
  on short notice due to weather or 
  construction conditions, especially 5) Can cause a water trap in the top  
  if it is being used for Tack Coat.  portion of the new asphaltic 
    concrete by making a very thin 
 5) Can be effective in special cases or  impervious seal on top which  
  problems such as rocky or coarse  prevents any water that gets into 
  pavement surface or very high air  the air voids below from escaping. 
  voids in the mix caused by low 
  asphalt content and/or poor 
  compaction when it is not desirable 
  to take other corrective action. 
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EMULSIFIED RECYCLING AGENTS 
 
 POSITIVE ASPECTS NEGATIVE ASPECTS 
 
 1) Will penetrate, fill air voids,  1) Can cause a slick, shiny surface 
  and soften the top portion of   and instability in the portion of the 
  the new asphaltic concrete  asphaltic concrete it penetrates. 
  (from 1/8 to 1/4 inches) 
  to produce a dense surface if 2) Needs pneumatic compaction to 
  pneumatic traffic is available  perform well. 
  before moisture is encountered, 
  which will help prevent water 3) Will fill air voids in the top portion 
  intrusion.  of the asphaltic concrete it is applied 
    to. 
 2) Can be applied more successfully 
  under cold and/or wet conditions 4) Not available on short notice in some 
  and will penetrate the surface of  cases. 
  the new asphaltic concrete better 
  and will not be washed off by 5) When used in excessive amounts or 
  water and traffic as easily.  where conditions are wrong, it can 
    increase or cause bleeding or 
 3) In some cases, a tack coat will  instability. 
  not be needed where an emulsified 
  recycling agent provisional seal 
  coat was applied; however, this 
  determination must be made on 
  an individual basis. 
 
 4) ERA-25 can be effective in 
  special cases or problems such 
  as a rocky or coarse pavement 
  surface or a very high air void 
  content in the asphaltic concrete 
  caused by low asphalt content 
  and/or poor compaction when 
  it is not desirable to take orher 
  corrective action. 
 
 4.3 The table below shows approximate application rates.  The Engineer should direct 
the application rate he/she determines to be most beneficial to the new asphaltic concrete, 
according to type and dilution. 
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 TYPE OF BITUMINOUS APPROXIMATE APPLICATION RATE 
            MATERIAL                                  (gal./sq. yd.)                      
 
 Emulsified Asphalt (Special Type) 0.08 
 
 Emulsified Asphalt (Other than 0.06 
 Special Type) 
 
 Emulsified Recycling Agent 0.08 
 (diluted with one part water to 
   to one part ERA) 
 
 4.4 The Engineer may direct that a sand blotter be applied in one or more applications 
for a total application of approximately 2 pounds per square yard. 
 
5. SUMMARY 
 
 5.1 The provisional seal coat is to be utilized only when and where it is needed.  If 
used where it is not needed, the provisional seal coat can be harmful to the pavement.  If used 
properly it can help prevent surface stripping and raveling in new pavement surfaces.  A great 
deal of attention must be paid to the properties of the new asphaltic concrete pavement and the 
weather conditions in deciding if a provisional seal coat is needed, and if needed, what type and 
what application rate will do the best job.  Good well-informed judgment must be used when 
working with provisional seal coats.  The decisions necessary will need to be made at the project 
and district level for each project and its condition; however, Materials Group personnel will 
lend any assistance as requested.  
 
 5.2 Payment to contractors for provisional seal coat will be made by change order. 
 
 

 
James P. Delton, P.E. 
Assistant State Engineer 
Materials Group 
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           INSPECTION OF CONCRETE BATCH PLANTS 
           AND CONCRETE MIXER TRUCKS 
 

EFFECTIVE DATE: 
 

February 27, 2009 

 
 
 
1. GENERAL 
 
 1.1 This Policy and Procedure Directive supersedes P.P.D. No. 96-10. 
 
 1.2 Regional Lab and/or District Construction Lab personnel will conduct periodic 
inspections of the various concrete batch plants and batching operations and will perform annual 
inspections of concrete mixer trucks. 
 
 1.3 As an option to ADOT inspection of the concrete batch plants and batching 
operations, the supplier may submit, to the Regional Materials Engineer, certification of their 
concrete production facilities from the National Ready Mixed Concrete Association (NRMCA) 
and/or Arizona Rock Products Association (ARPA).  Attachment #1 is an illustration of the 
NRMCA/ARPA certificate which is issued for concrete production facilities. 
 
 1.4 Attachment #2 shows an example ADOT inspection sheet for concrete mixer trucks.  
As an option to the annual ADOT inspection of concrete mixer trucks, the trucks may be 
inspected in accordance with the requirements of the National Ready Mixed Concrete 
Association (NRMCA) and/or Arizona Rock Products Association (ARPA).  Upon satisfactory 
completion of inspection, an inspection sticker shall be applied in a clearly visible location to the 
inside of the driver’s side door of the truck.  Attachment #3 gives an illustration of inspection 
stickers used by ADOT and ARPA.  Concrete mixers trucks that do not have a valid ADOT or 
ARPA sticker indicating the date of inspection will not be allowed to supply concrete to ADOT 
projects. 
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 1.5 Since inspections by the NRMCA/ARPA are currently done every two years, ADOT 
may perform inspections at anytime between NRMCA/ARPA inspections if deemed necessary. 
 
 

 
James P. Delton, P.E. 
Assistant State Engineer 
Materials Group 

 
Attachments (3) 
 



February 27, 2009 P.P.D. No. 7 (Attachment #1) 
 
 
 

 



 
February 27, 2009 P.P.D. No. 7 (Attachment #2) 
 
 
 



 
 
February 27, 2009 P.P.D. No. 7 (Attachment #3) 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 

 
ADOT CONCRETE MIXER TRUCK 

INSPECTION STICKER 
 

(Sticker shown above is larger than actual size.) 
 

(Sticker has silver lettering on a blue background) 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

 
ARPA CONCRETE MIXER TRUCK 

INSPECTION STICKER 
 

(Sticker shown above is larger than actual size.) 
 

(Sticker has silver lettering on a red background) 
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SUBJECT: 

 
             SAMPLING, TESTING, AND ACCEPTANCE 
             OF EMULSIFIED BITUMINOUS MATERIALS 
 

EFFECTIVE DATE: 
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1. GENERAL 
 

1.1 This Policy and Procedure Directive supersedes P.P.D. No. 96-11. 
 

1.2 This policy and procedure directive outlines the procedures to be followed for 
sampling, testing, and acceptance of emulsified asphalts and emulsified recycling agents.  It 
establishes procedures to be used in the approval and shipment of all emulsions used on ADOT 
projects. 
 

1.3 This Policy and Procedure Directive modifies the normal certification procedures.  
It shall be used in conjunction with the requirements of Subsection 106.05 of the Specifications. 
 
2. PROCEDURES 
 

2.1 Emulsions may be accepted for use on an ADOT project using either of two 
acceptance procedures.  The first procedure involves testing and preapproval of individual tanks 
or batches of undiluted emulsion by ADOT.  The second procedure involves acceptance on the 
basis of Certificate of Analysis for individual tanks or batches of undiluted emulsion by an 
approved testing laboratory.  Both procedures include certain specified responsibilities and 
conditions that must be fulfilled by the supplier and ADOT personnel.  Out-of-State suppliers 
shall conform to the provisions of this policy and procedure directive unless otherwise directed 
by the Materials Engineer or the Pavement Materials Testing Engineer. 
 

 Supplier Location Responsible ADOT Lab
   

 Phoenix Area Central Laboratory 
 Tucson Area Tucson Regional Laboratory 
 Flagstaff Area Flagstaff Regional Laboratory 
 Fredonia Area Flagstaff Regional Laboratory 
 Out-of-State Central Laboratory 
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2.2 ACCEPTANCE THROUGH PREAPPROVAL
 

2.2.1 This is the most commonly used procedure for acceptance of emulsions.  The 
supplier elects to have their tanks or batches of material preapproved by the responsible ADOT 
lab prior to shipment.  Tank or batch samples shall be taken by the supplier and witnessed by 
ADOT personnel.  Sampling shall conform to the requirements of Arizona Test Method 103.  If 
an emulsion is not used promptly, it shall be resampled at 30 day intervals. 
 
 (a) ADOT Testing Laboratory Responsibilities 
 
  (1) The responsible ADOT lab shall sample and test emulsions from suppliers. 
 
  (2) When the responsible ADOT lab receives a request for sampling and testing of 
an emulsion it shall respond in a timely manner.  In general, testing of an emulsion shall be 
completed within 24 hours of receipt of a sample. 
 
  (3) After testing is completed, the supplier will be notified as to the acceptance or 
rejection of the emulsion.  If the material is approved for use it shall be assigned an ADOT lab 
test number and the tank or batch number, quantity of material approved, and expiration date for 
this material shall be recorded. 
 
  (4) If an emulsion fails, the supplier may elect to have the material resampled and 
retested by ADOT personnel.  If the material fails on retesting, it will not be tested further until 
the manufacturer submits test reports from a laboratory approved by the Materials Engineer 
which indicate the material is acceptable. 
 
  (5) The responsible ADOT testing laboratory will keep all necessary 
documentation in their offices on approved and disapproved tanks or batches of emulsion.  They 
shall also keep copies of all Certificates of Compliance and maintain an accounting of the 
quantities of material shipped for each approved lab test number.  Upon request from project 
personnel, the responsible lab will forward copies of test results of all materials incorporated on 
an ADOT project. 
 
 (b) Supplier's Responsibilities 
 
  (1) Upon notification of the approval of a tank or batch of emulsion and an 
assigned lab test number, the supplier shall submit to the responsible lab a Certificate of 
Compliance (a blank sample is shown in attachment #1) for the approved material which 
contains the following information: 
 
   a) Supplier's name and address. 
   b) Material type. 
   c) Tank or batch number. 
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   d) Total quantity certified in tank or batch gallons. 
   e) Date certificate expires. 
   f) Statement that the material complies in all respects with the specific 
    requirements of the cited specifications. 
   g) Responsible ADOT lab and the assigned ADOT lab test number. 
   h) Name, title, and signature/date of person(s) having legal authority 
    to bind supplier of material. 
   i) This Certificate of Compliance shall be submitted to the responsible 
    lab in a timely manner.  If a certificate is not on file with the 
    responsible lab, the Department may elect to disapprove the use 
    of said material on an ADOT project.
 
  (2) Each shipment (delivery unit) of an emulsion made to the project shall be 
accompanied by two copies of the Certificate of Compliance.  In addition to the requirements 
listed above, these certificates shall include the following information: 
 
   a) ADOT project number. 
   b) Name of general (prime) contractor. 
   c) Quantity of material in shipment gallons. 
   d) Total quantity of material shipped from the certified tank 
    or batch gallons. 
 
 (c) ADOT Project Personnel Responsibilities 
 
  (1) Two copies of the Certificate of Compliance shall accompany each shipment 
(delivery unit) of emulsion supplied to the project.  The ADOT inspector shall receive and 
inspect them for accuracy and completeness. 
 
  (2) The project shall call the responsible ADOT lab and receive verification of the 
lab test number and acceptability of material before use.  The project may also request a copy of 
the test results from the responsible ADOT lab at this time. 
 
  (3) One copy of the Certificate of Compliance shall be sent to the responsible 
ADOT lab in a timely manner. 
 
  (4) Sampling on the project shall consist of a set of two nearly full half-gallon 
plastic containers per delivery unit.  A minimum of one gallon of the material being sampled 
shall be drawn and discarded prior to taking the test sample.  Samples shall be taken by the 
contractor and witnessed by ADOT personnel.  If the emulsion has been diluted, the project 
should indicate the rate of dilution on the sample ticket.  One sample shall be tested for percent 
residue by either the project or Regional Lab.  The remaining sample shall be held at the project 
lab for backup testing. 
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2.3 ACCEPTANCE THROUGH CERTIFICATE OF ANALYSIS 
 

2.3.1 An alternative procedure for acceptance of emulsions is through a Certificate of 
Analysis.  With the approval of the Materials Group, the supplier may elect to sample and test 
their own material and submit a Certificate of Analysis to the project.  The Materials Group's 
approval of this acceptance method is contingent upon the supplier fulfilling certain 
requirements as specified below.  The Materials Group reserves the right to revoke its approval 
should the supplier fail to comply with these requirements. 
 
 (a) Supplier's Responsibilities 
 
  (1) The supplier or its designated lab must be fully equipped and qualified to test 
emulsions for all specified properties.  The testing laboratory must meet the requirements of the 
"ADOT System for the Evaluation of Testing Laboratories" for the testing of emulsified 
asphalts. 
 
  (2) The supplier must submit a written quality control and inventory control plan 
for approval to the Materials Group which outlines the procedure the supplier will follow to 
ensure that acceptable material is produced and supplied to the Department. 
 
  (3) All tanks or batches of material used on ADOT projects shall be fully tested by 
the supplier's designated testing lab and meet all properties specified for the material.  The 
maximum amount of material which may be certified under any single Certificate of Analysis 
shall be 50,000 gallons.  The material may not be used after 30 days from the date of test 
completion unless it has been retested and recertified. 
 
  (4) Upon completion of testing of a tank or batch of emulsion, the supplier shall 
submit to the responsible ADOT lab a Certificate of Analysis (a blank sample is shown in 
attachment #2) for the material which contains the following information: 
 
   a) Supplier's name and address. 
   b) Material type. 
   c) Tank or batch number. 
   d) Total quantity certified in tank or batch gallons. 
   e) Date certificate expires. 
   f) Statement that the material complies in all respects with the specific 
    requirements of the cited specifications. 
   g) All required test information. 
   h) Name, title and signature/date of person(s) having legal authority 
    to bind supplier of material. 
   i) This Certificate of Analysis shall be submitted to the responsible 
    lab in a timely manner. 
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  (5) Each shipment (delivery unit) of an emulsion made to the project shall be 
accompanied by two copies of the Certificate of Analysis.  In addition to the requirements listed 
above, these certificates shall include the following information: 
 
   a) ADOT project number. 
   b) Name of general (prime) contractor. 
   c) Quantity of material in shipment gallons. 
   d) Total quantity of material shipped from the certified tank 
    or batch gallons. 
 
 (b) ADOT Project Personnel Responsibilities 
 
  (1) Two copies of the Certificate of Analysis shall accompany each shipment 
(delivery unit) of emulsion supplied to the project.  The ADOT inspector shall receive and 
inspect them for accuracy and completeness. 
 
  (2) The project shall call the responsible ADOT lab and receive verification that 
the supplier has been approved to use the "Certificate of Analysis Acceptance Program". 
 
  (3) One copy of the Certificate of Analysis shall be sent to the responsible ADOT 
lab in a timely manner. 
 
  (4) Sampling on the project shall consist of a set of three nearly full half-gallon 
plastic containers per delivery unit.  A minimum of one gallon of the material being sampled 
shall be drawn and discarded prior to taking the test sample.  Samples shall be taken by the 
contractor and witnessed by ADOT personnel.  If the emulsion has been diluted, the project shall 
indicate the rate of dilution on the sample ticket.  One sample shall be tested for percent residue 
by either the project or Regional Lab.  One sample shall be sent to the responsible ADOT lab for 
quality assurance testing.  The remaining sample shall be held at the project lab for backup 
testing.   
 
 (c) ADOT Testing Lab Responsibilities 
 
  (1) The responsible ADOT lab shall test the quality assurance sample on a random 
basis.  A minimum of 20% of all samples received will be tested for compliance to 
specifications. 
 
  (2) Should conditions warrant, the responsible lab may test undiluted samples 
from the supplier's tank or batch in lieu of testing samples from the project. 
 
  (3) The supplier, Materials Group Central Lab, and Regional Lab will be notified 
of out-of-specification test results or any significant variation from the supplier's test results on 
the same material.  The intent of the quality assurance testing is to verify that the supplier's 
quality control program is adequate to ensure that the specified material is provided, not to 
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determine the acceptability of the material.  The material is accepted by the Department on basis 
of the Certificate of Analysis.  Should the responsible ADOT lab question the validity of the 
supplier's quality control program through quality assurance testing or reports from project 
offices of substandard material, the matter shall be referred to the Materials Engineer for his/her 
determination. 
 
  (4) The responsible ADOT lab will keep all necessary documentation on quality 
assurance testing of emulsions.  They shall also keep copies of all Certificates of Analysis and 
maintain an accounting of the quantity of each shipment for comparison to the amount of 
emulsion certified. 
 
3. SUMMARY 
 

3.1 This Policy and Procedure Directive outlines the procedures to be followed for 
sampling, testing, and acceptance of emulsified bituminous materials.  The important thing to 
remember is that no emulsified bituminous material shall be used until either a copy of the 
Certificate of Compliance with an approved lab test number, or a Certificate of Analysis is 
furnished.  The initial certificate will be on file at the responsible ADOT lab.  If any questions 
arise concerning these procedures, contact the Pavement Materials Testing Engineer. 
 
 

 
James P. Delton, P.E. 
Assistant State Engineer 
Materials Group 

 
Attachments (2) 



 
February 27, 2009 P.P.D. No. 8 (Attachment #1) 
 
 
 
 
 

CERTIFICATE OF COMPLIANCE
 
 
PROJECT #:     CONTRACTOR:   
 
SUPPLIER NAME AND ADDRESS:   
 
   
 
   
 
MATERIAL:    TANK OR BATCH NUMBER:   
 
TOTAL QUANTITY CERTIFIED IN THIS TANK OR BATCH:  gallons 
 
DATE CERTIFICATE EXPIRES:   
 
QUANTITY IN THIS SHIPMENT:  gallons 
 
TOTAL QUANTITY SHIPPED TO DATE 
FROM CERTIFIED TANK OR BATCH:  gallons 
 
 
 I certify that the material indicated above conforms to all applicable requirements of 
Section 1005 of the Arizona Department of Transportation Standard Specifications, including 
requirements in the contract special provisions, and is from stock that has been sampled and 
approved by the responsible Arizona Department of Transportation laboratory  
( ___________________________ ) under Laboratory Test Number ( __________________ ). 
 
 
 
   

 Signature and Date 
 
   

 Name 
 
   

 Title 



 
February 27, 2009 P.P.D. No. 8 (Attachment #2) 
 
 
 
 
 

CERTIFICATE OF ANALYSIS 
 
 
PROJECT #:     CONTRACTOR:   
 
SUPPLIER NAME AND ADDRESS:   
 
   
 
   
 
MATERIAL:    TANK OR BATCH NUMBER:   
 
TOTAL QUANTITY CERTIFIED IN THIS TANK OR BATCH:  gallons 
 
DATE CERTIFICATE EXPIRES:   
 
QUANTITY IN THIS SHIPMENT:  gallons 
 
TOTAL QUANTITY SHIPPED TO DATE 
FROM CERTIFIED TANK OR BATCH:  gallons 
 
 
 I certify that the material indicated above conforms to all applicable requirements of 
Section 1005 of the Arizona Standard Specifications, including requirements in the contract 
special provisions, as represented by the attached test results. 
 
 
 
   

 Signature and Date 
 
   

 Name 
 
   

 Title 
 



 
 
 
 
 
 
 
        James P. Delton 
  Assistant State 

   ARIZONA DEPARTMENT OF TRANSPORTATION   *   MATERIALS GROUP 
 

             1221 NORTH 21ST AVENUE      PHOENIX, ARIZONA 85009-3740      PHONE (602) 712 - 7231 

 
 POLICY AND PROCEDURE DIRECTIVE 

 
 

 

TO:  ALL MANUAL HOLDERS 
 

PPD NO.  9 
 

SUBJECT: 
 
               GUIDELINES FOR INSPECTION AND  
               ACCEPTANCE OF TIMBER GUARDRAIL  
               POSTS AND BLOCKS 
 

 

EFFECTIVE DATE: 
 

February 27, 2009 

 
 
 
1. GENERAL 
 

1.1 This Policy and Procedure Directive supersedes P.P.D. No. 02-01. 
 

1.2 The purpose of this directive is to provide guidelines in the inspection and 
acceptance of timber guardrail posts and blocks, which ensure a product with proper preservation 
treatment, adequate strength, and good appearance. 
 

1.3 Solid timber posts and blocks may be either rough sawn (unsurfaced) or S4S 
(surfaced four sides) lumber. 
 

1.4 Glued laminated timber shall be constructed according to the requirements of 
ANSI /AITC (American National Standards Institute /American Institute of Timber 
Construction).  The manufacturing plant for glued laminated timber shall be certified and 
licensed by AITC.  The manufacturer of glue laminated timber posts shall brand the tension face 
of the post in an area which will be above the ground line and below the bottom of the block.  
Laminated posts shall be installed with the tension face of the post facing the roadway. 
 
2. APPLICABLE DOCUMENTS 

 
2.1 ADOT Standard Specifications, Section 1012 
2.2 American Wood Preservers Association (AWPA) 
2.3 Western Wood Products Association (WWPA) 
2.4 AASHTO M 133, and M 168 
2.5 ASTM D 2559 
2.6 American National Standards Institute (ANSI) 
2.7 American Institute of Timber Construction (AITC) 113 
2.8 ANSI /AITC A 190.1 
2.9 International Conference of Building Officials, Evaluation Service (ICBO ES) 
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3. CLASSIFICATION 
 

3.1 Solid Timber Posts and Blocks: 
 

3.1.1 Solid timber, rough sawn shall be graded in accordance with WWPA 
Grading Rules, Section 80.00 for Post and Timbers, No. 1 or better. 

 
3.1.2 Solid timber, S4S shall be graded in accordance with WWPA Grading 

Rules, Section 80.00 for Post and Timbers, No. 1 or better. 
 

3.2 Glue Laminated Timber Posts and Blocks: 
 

3.2.1 Lumber used for glue laminated timber guard rail posts and blocks shall 
conform to WWPA Grading Rules, Section 62.00, Structural Joists and 
Planks, No. 1 or better S4S lumber. 

 
3.2.2 Adhesive used to bond laminated wood products shall be a 

two-component system that complies with ASTM D 2559 and has passed 
the ICBO ES, Acceptance Criteria for Exterior Sandwich Panel Adhesives 
(AC05). 

 
3.2.3 Laminated posts and blocks shall be glued together in a face-to-face glue 

joining, conforming to the requirements of AITC standards. 
 

3.3 The required posts and blocks sizes shown in the contract documents shall be 
understood to be nominal dimensions.  Allowable tolerances are shown in Subsection 5.5, Field 
Inspection. 

 
4. WOOD PRESERVATION TREATMENT & FABRICATION 
 

4.1 Drilling or fabrication should be done where possible before preservation 
treatment process.  In event of a mechanical injury or field cutting, field treatment should be in 
accordance with AWPA Standard M2. 

 
4.2 The treatment process, including seasoning shall be in accordance with the 

requirements of AASHTO M 133, and AWPA C1, C2, and C28. 
 
4.3 The inspection at the wood preservation plant for posts and blocks shall conform 

to the requirements of AWPA M2. 
 
4.4 The Materials Central Laboratory or the Regional Materials Laboratory nearest to 

the treatment plant may conduct the inspections at wood preservation plants or fabrication 
facilities within the state.  For wood preservation plants or fabrication facilities outside the state, 
an approved consulting inspection service may be engaged. 
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4.5 A quality check on the certification procedure for the treatment of posts and 

blocks, a spot check type of inspection of the wood preservation plant facilities, will be 
periodically performed.  This will include observing the conditioning process, checking the 
residual moisture before treatment, checking sampling and testing preservative agents, and 
checking assay procedures. 
 
5. FIELD INSPECTION 
 

5.1 The responsibility for acceptance of the posts and blocks will be that of the 
Engineer on the Project.  Certification by the wood preservation plant will not substitute for the 
inspection for “Grade of Lumber”. 

 
5.2 A copy of the certification for preservation treatment and stress grade, together 

with the treatment assay sheet is to accompany each shipment of posts and blocks. 
 
5.3 The contractor shall submit to the Engineer a Certificate of Compliance 

conforming to the requirements of the ADOT Standard Specifications Subsection 106.05.  The 
certificate shall be furnished by the post and block supplier and shall also include the following 
information:  (a) Identification of the qualified inspection and testing agency, (b) the species or 
species group of lumber as well as the grade, and (c) identification of the recognized standard to 
be used as an acceptance basis for this product. 

 
5.4 Unloading, handling, and job site storage procedures: 
 

5.4.1 Cable slings or chokers should not be used to handle post and block 
materials unless adequate blocking is provided between the cable and 
the wood member.  Protection cleats or blocking shall applied at pick-up 
points to protect corners.  A level storage area is required to avoid 
warping.  Wood members shall be supported with blocking so spaced as 
to provide uniform and adequate support.  Stored wood members shall 
have the top and all of the sides covered with a moisture resistant 
covering. 

 
5.5 Allowable dimensional tolerances for posts and blocks: 
 

5.5.1 Dimensional tolerances for solid timber rough sawn posts and blocks shall 
be plus or minus 1/16 inch in thickness and width; and plus or minus 1/8 
inch in length. 

 
5.5.2 Dimensional tolerances for solid timber (S4S) posts and blocks shall be 

plus or minus 1/2 inch in thickness and width; and plus or minus 1/8 inch 
in length. 
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5.6.4 

5.5.3 The standard dimensions for glue laminated posts and blocks (S4S) with a 
nominal dimension of 6 inches x 8 inches shall be finished to the 
dimensions of 5-1/2 inches x 7-1/2 inches, according to AITC 113.  
Dimensional tolerances for glue laminated lumber posts and blocks shall 
be plus or minus 1/16 inch in thickness and width; and plus or minus 1/8 
inch in length. 

 
5.6 The following are guidelines for inspection of appearance and physical 

characteristics for grade.  Definitions, characteristics, and the maximum allowable values are 
listed below for solid timber and glue laminated posts and blocks.  See WWPA Section 80.00 for 
additional information for solid timber posts and blocks.  See WWPA Section 62.00 for 
additional information for lumber used in glue laminated posts and blocks. 

 
5.6.1 Grain – The fibers in wood and their direction, size, arrangement, or 

quality.  A medium grain is required, which means an average of 4 or 
more annual rings per inch measured on a line perpendicular to the 
rings.  See Attachment #1 and WWPA Section 170.00 for additional 
information. 

 
 Slope of grain is the deviation of the wood fiber from a line parallel to 

the edges of the piece.  A maximum deviation of 1 in 10 is allowable.  
See Attachment #2, WWPA Section 230.00, and WWPA Section 712.00 
for additional information. 

 
5.6.2 Sapwood – The outer layers of growth between the bark and the 

heartwood which contain the sap.  For further explanation see WWPA 
Section 738.00. 

 
5.6.3 Heartwood – The inner core of the tree trunk comprising the annual 

rings containing nonliving elements.  In some species, heartwood has a 
prominent color different from the sapwood.  For further explanation see 
WWPA Section 714.00. 

 
Splits – A separation of the wood through the piece to the opposite 
surface or to an adjoining surface due to the tearing apart of the wood 
cells.  A split which extends into the piece on a plane parallel to the 
bolthole shall not be accepted.  See Attachment #1. 

 
For solid timber guard rail posts and blocks, the length of a split shall not 
exceed the width of the piece.  Splits equal in length to the width of the 
piece, or equivalent to the total length of end checks, are permissible.  
See Attachments #1 and #2. 
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5.6.5 

5.6.6 

For lumber used for glue laminated posts and blocks, splits equal in 
length to the width of the piece are permissible.  For further explanation 
see WWPA Section 742.00. 

 
5.6.5 Checks – A separation of the wood normally occurring across or 

through the rings of annual growth and usually as a result of seasoning.  
Checks are measured as the penetration perpendicular to the widest face.  
Where two or more checks appear on the same face, only the deepest one 
is measured.  Where two checks are directly opposite each other, the sum 
of their depths are taken. 

 
For solid timber posts and blocks, checks are allowed to be a maximum 
of 1/2 the thickness of the post or block for single checks, or for checks 
opposite each other the sum of their depths is allowed to be a maximum 
of 1/2 the thickness of the post or block.  See Attachment #1. 

 
Checks in glue laminated timber guard rail posts and blocks may appear 
as openings parallel to the grain on the sides of the members, 
(See Attachments #1, #2, and #3).  Surface seasoning checks are not 
limited.  Checks which are located outside the shear critical zone (See 
Attachment #4) and which run in the direction of the length of the post 
are permitted to be a maximum of 3/16 inch in width and have a depth of 
not greater than 1/3 of the width of the laminated member. Allowable 
checks in the shear critical zone are determined by the equations shown 
in Attachment #4 [("d"allowable = 0.1W) and ("l"allowable = 0.9W), but 
"l"allowable shall not be greater than 6 inches].  The length (l) of side 
checks is not restricted.  Through checks at ends are limited as for splits, 
see Attachment #1. 

 
Holes – Holes may either extend partially or wholly through the piece.  
An alternate designation for holes, which extend only partially through 
the piece, is surface pits.  Limitations shown below do not include holes 
drilled for hardware. 

 
For solid timber guard rail posts and blocks, holes shall be limited to pin 
hole sizes.  A pinhole is defined as not being over 1/16 inch in diameter.  
  
Holes in lumber for glue laminated posts and blocks from any cause shall 
be limited to a maximum of 1-1/4 inches, and are further limited to one 
hole of a maximum of 1-1/4 inches, or equivalent smaller holes, for each 
3 linear feet.  For further explanation see WWPA Section 716.00. 

 
Skips – Skips are areas on a piece that failed to surface clean.  
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5.6.7 

5.6.8 

5.6.9 

For solid timber guard rail posts and blocks, occasional skips up to 1/8 
inch in depth and two feet in length are allowable. 
 
Hit-and-miss skips in lumber for glue laminated guard rail posts and 
blocks are allowed in a maximum of 10% of the pieces.  Hit-and-miss 
skips are defined as skips which are a series of skips not over 1/16 of an 
inch deep with surfaced areas between. 

 
Wane – Bark or lack of wood from any cause, except eased edges, on 
the edge or corner of a piece of lumber.  

 
For solid timber guard rail posts and blocks, wane which is 1/4, or 
equivalent, of any face is allowed. 
 
For lumber used in glue laminated guard rail posts and blocks, the 
allowable wane is 1/4, or equivalent, of the full length of the thickness 
face and 1/4, or equivalent, of the full length of the width face, provided 
that wane does not exceed 1/2 the thickness or 1/3 the width for up to 1/4 
the length.  For further explanation see WWPA Section 750.00. 

 
Shake – A lengthwise separation of the wood, which occurs between or 
through the rings of annual growth.  

 
For solid timber guard rail posts and blocks, shake of up to 1/3 the 
thickness is allowed, see Attachment #1. 
 
For lumber used in glue laminated guard rail posts and blocks, through 
shakes at ends are limited as for splits.  Surface shakes up to two feet in 
length are allowed, see Attachments #1, #2, and #3.  For further 
explanation see WWPA Section 740.00. 

 
Knots – A portion of a branch or limb that has become incorporated in 
a piece of lumber.  Knots, which are sound and tight, and well spaced, 
are permitted.  A sound knot contains no decay.  A tight knot is so fixed 
by growth, shape or position that it retains its place in the piece. 
 
For solid timber guard rail posts and blocks, the knot size limitation on a 
nominal 6-inch face is 1-7/8 inches, while on an 8-inch face the knot size 
is limited to 2-1/2 inches.  See Attachment #1. 

 
For lumber used in glue laminated guard rail posts and blocks, knots at 
the edge of the wide face for a nominal width face of 6 inches are limited 
to1-1/2 inches.  Knots at the centerline of the wide face for a nominal 
width face of 6 inches are limited to 2-1/4 inches. 
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5.7 
 

Measurement of Charactertistics 
 

5.7.1 Grain, checks, holes, skips, wane, knots, and shake may be measured 
with a tape measure or similar device subdivided to at least 1/16 of an 
inch.  Grain and shake are measured on the ends of the posts and blocks.  
Checks are most often found on the ends, but may also occur on the 
sides or faces.  Splits and checks are measured for an average depth, or 
penetration, into the piece.  A thin metal spatula or similar blade at least 
six inches in length may be used for this determination.  The blade 
should be inserted firmly, but not forced into each split or check. 

 
 

 
James P. Delton, P.E. 
Assistant State Engineer 
Materials Group 

 
Attachments (4) 
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             END PRODUCT ASPHALTIC CONCRETE  
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         James P. Delton 
    Assistant State 
Engineer

 
 
 
1. GENERAL 
 

1.1 This Policy and Procedure Directive supersedes P.P.D. No. 04-1. 
 

1.2 This procedure deals with the problem of outlying observations in sample test 
results and how to test the statistical significance of them.  This procedure is adopted from 
ASTM E 178 Dealing with Outlying Observations.  This procedure is intended to be used with 
end product type asphaltic concrete specifications such as 406, 416, and 417.  Either ADOT or 
the Contractor may raise the question of whether an observation is an outlier. 
 

1.3 An outlying observation, or “outlier,” is one that appears to differ significantly 
from other sample test result values in the same population from which it was taken.  Two 
general alternatives are of interest when considering outliers: 
 

a) The outlying observation may be an extreme value of the population 
caused by the random variability inherent in the data.  If this is the 
case, the observation should be retained and used in the same 
manner as the other observations. 

 
b) The outlying observation may be the result of gross deviation from 

the prescribed sampling and/or testing procedures or an error in 
calculating or recording the numerical value.  If this is the case, the 
observation should be discarded. 

 
1.4 The procedure below provides the steps to take to make the decision whether, 

 
a) The observation is not an outlier and should not be discarded, or 
 
b) The observation is an outlier and should be discarded. 
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2. PROCEDURE 
 

2.1 Determine whether a testing related physical reason exists for the outlying test 
value.  If a physical reason exists, the outlying test value is excluded from pay factor 
calculations.  Normally, only the individual test value is excluded; the test results for the entire 
sample are only excluded when the physical reason for the outlying test value applies to the 
entire sample. 
 

2.1.1 Possible physical reasons for excluding a test value include: 
 

a) Damaging the sample prior to testing. 
 

b) Gross deviation from prescribed test procedure.  If it is determined 
that a gross deviation from the prescribed test procedure has 
occurred, the resulting observation should be discarded, whether or 
not it agrees with the rest of the data. 

 
c) Test equipment malfunction. 

 
d) Computational error was made.  If a computation error is found, it 

may be corrected and the corrected value used as the test result. 
 

e) The test result is outside the range of possible results. 
 

2.1.2 The following are examples of reasons that are NOT sufficient for excluding a 
test value: 
 

a) The sample was taken from a segregated area of the mat. 
 

b) The acceptance test results do not agree with the quality control 
results. 

 
c) The core had paint on it. 

 
d) The test result is larger/smaller than all the rest. 

 
e) The hot plant malfunctioned.  This is an assignable cause for the test 

result being different, because the material is different.  It is not a 
reason for discarding a sample or a test result. 

 
2.2 When a physical reason cannot be determined for an apparent outlying value the 

following calculation procedure should be used to determine whether the test result meets 
statistical criteria as an outlying value. 
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3. CALCULATION PROCEDURE FOR DETERMINATION OF STATISTICAL 

OUTLIERS 
 

3.1 This procedure is based on a two-tailed t-test with a level of significance of 2%, 
adopted from ASTM E 178 Dealing with Outlying Observations.  The use of a two-tailed test 
means that the outlier may be either on the high or the low side of the average.  The 2% level of 
significance means that if it is decided that the value is an outlier, there is only a 2% chance that 
it is not. 
 

3.1.1 Determine whether there is an assignable cause for the apparent outlier.  An 
assignable cause means that a reason exists for the material being different, for example: 

 
a) The sample was taken at the end of a truckload. 
 
b) There is visible segregation at that location in the mat. 
 
c) The paver wings were dumped at the sample location. 
 
d) The plant was having problems. 
 
e) The loader operator put the aggregate in the wrong bins. 
 

3.1.1.1 If there is an assignable cause, the sample should not be excluded and the analysis 
should not proceed. 
 

3.1.2 Identify the sample set to be used in the statistical analysis.  The statistical 
procedure being used bases its criteria on the assumption that the samples are part of a normal 
population.  This means that all samples used in the analysis must be part of the same population.  
Lots produced under different mix designs (or when there have been significant changes to the 
mix) are to be considered in different populations and should not be combined for the purpose of 
determination of statistical outliers. A target value change does not always indicate a significant 
change to the mix. 
 

CASE 1: Compaction 
 

For determination of statistical outliers in compaction lots, use all of the 
core results from the lot with the suspected outlier.  Thus,  is normally 
10 for the determination of compaction outliers. 

n
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CASE 2: Mix Properties 
 

For determination of statistical outliers in mix properties, use all of the test 
results from the lot with the suspected outlier and the two previous lots.  
Thus, n  is normally 12 for the determination of mix property outliers. 
 
If there are not two previous lots with the same mix design (or it is the 
first or second lot in the project), following lots should be used.  For 
example, if the lot containing the suspected outlier is the first lot of a new 
mix design, use the two following lots in the analysis.  If the lot containing 
the suspected outlier is the second lot of a new mix design, use the 
previous lot and the following lot in the analysis.  If there are not three 
consecutive lots with the same mix design, the analysis is conducted using 
only the samples in one or two lots (  will be less than 12). n

 
3.1.3 Calculate the sample average ( x ) and standard deviation ( ) of ALL of the 

samples in the sample set using the equations below.  The suspected outlier is NOT excluded 
from these calculations. 

s

 

n
xx ∑=  (1) 

 

1
)(

2

 - 
 -   

n
xxs

∑
=  (2) 

 
Where: x  = average of sample test values 

x  = sample test value 
n  = number of samples 

   = standard deviation s
 

NOTE:  Round x  to one decimal place more than the data 
used to calculate it and  to two more decimal 
places more than the data used to calculate it. 

s

 
3.1.4 Determine the critical value for T  from Table 1 using the total number of samples 

( ) in the sample set. n
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Table 1 
Critical Values for T at 2% significance level (two-tailed test) 

n  T  
3 1.155 
4 1.492 
5 1.749 
6 1.944 
7 2.097 
8 2.221 
9 2.323 
10 2.410 
11 2.485 
12 2.550 

 
3.1.5 Determine the lower outlier limit (LO) and the upper outlier limit (UO) using the 

equations below. 
 

( )sTxLO ×−=  (3) 
 

( )sTxUO ×+=  (4) 
 

Where: LO = lower outlier limit 
 UO = upper outlier limit 

 x  = average of sample test values 
 T = critical value from Table 1 

  s  = standard deviation 
 

NOTE:  Round and UO  to the same number of decimal 
places as the test values. 

LO

 
3.1.6 Provided there is no assignable cause for the occurrence of the test result in 

question, discard test data which falls outside of the lower and upper outlier limits calculated 
with equations 3 and 4.  The entire sample is not discarded, only the outlying test result. 
 



P.P.D. No. 10 END PRODUCT ASPHALTIC CONCRETE  
February 27, 2009 ACCEPTANCE TESTING – PROCEDURE FOR  
Page 6 DETERMINATION OF STATISTICAL OUTLIERS 
 
 
 
4. EXAMPLE CALCULATIONS 
 

EXAMPLE 1: Suspected Compaction Outlier 
 

The following 10 core densities were obtained.  Is core number 4 an 
outlier for density?  No physical reason or assignable cause could be 
identified for the low density. 

 
Core 1 2 3 4 5 6 7 8 9 10 

Density 
(pcf) 

 

141.5 
 

141.8 
 

142.3 
 

138.3 
 

141.6 
 

142.0 
 

141.6 
 

141.7 
 

141.0 
 

141.2 

 
10=n  

 
30.141=x  

 
117.1=s  

 
From Table 1, 410.2=T  

 
( ) ( ) 6.138117.1410.230.141 =×−=×−= sTxLO  

 
( ) ( ) 0.144117.1410.230.141 =×+=×+= sTxUO  

 
Because the density for core number 4 is below the lower outlier limit 
( ), core number 4 should be discarded and pay factor 
determinations should be made using the remaining 9 cores.  Note that 
the calculated values for and UO  are rounded to the same number 
of decimal places as the test data, in this case one decimal place. 

LO

LO

 
EXAMPLE 2: Suspected air voids outlier. 

 
The following test results were obtained for three consecutive lots on a 
project.  Is Lot 3, Sample 1 an outlier for air voids?  No physical 
reason or assignable cause could be identified for the high air voids. 
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Lot 1 Results: 
 

SAMPLE 
NO. 

Bulk Density 
(pcf) 

VOIDS 
(%) 

RICE 
(pcf) 

1 151.8 4.2 158.5 
2 152.1 5.8 161.4 
3 152.1 4.0 158.5 
4 153.2 4.7 160.8 

 
Lot 2 Results: 

 
SAMPLE 

NO. 
Bulk Density 

(pcf) 
VOIDS 

(%) 
RICE 
(pcf) 

1 152.4 4.8 160.0 
2 152.7 4.3 159.6 
3 152.6 4.3 159.5 
4 152.7 3.5 158.3 

 
Lot 3 Results: 

 
SAMPLE 

NO. 
Bulk Density 

(pcf) 
VOIDS 

(%) 
RICE 
(pcf) 

1 149.5 7.3 161.3 
2 151.7 5.0 159.7 
3 151.9 4.5 159.1 
4 151.5 4.9 159.3 

 
12=n  

 
78.4=x  

 
981.0=s  

 
From Table 1, 550.2=T  

 
( ) ( ) 3.2981.0550.278.4 =×−=×−= sTxLO  

 
( ) ( ) 3.7981.0550.278.4 =×+=×+= sTxUO  

 
The air voids for Lot 3, Sample 1 are equal to the UO, thus this value 
is not an outlier and should be included in the pay factor 
determination.  (The value in question must be outside the lower and 
upper outlier limits to be considered an outlier.) Note that the 
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calculated values for and UO  are rounded to the same number of 
decimal places as the test data, in this case one decimal place.  

LO

 
IMPORTANT NOTE:  The fact that the bulk density for Sample 1 of 
Lot 3 is an outlier (see Example 3 below) does not make the air voids 
an outlier. 

 
EXAMPLE 3: Suspected outlier in bulk density, when it is used to calculate 
the compaction target value. 

 
The data for this example is from a project where the compaction 
target is calculated as 98% of the bulk density.  Using the data in 
Example 2 above, is the bulk density for Lot 3, sample 1 an outlier?  
No physical reason or assignable cause could be identified for the low 
bulk density. 

 
12=n  

 
02.152=x  

 
934.0=s  

 
From Table 1, 550.2=T  

 
( ) ( ) 6.149934.0550.202.152 =×−=×−= sTxLO  

 
( ) ( ) 4.154934.0550.202.152 =×+=×+= sTxUO  

 
The bulk density for Lot 3, Sample 1 is below the lower outlier limit 
( ), thus the bulk density for this sample should be discarded and 
the compaction target value for Lot 3 should be determined using the 
average of the remaining 3 bulk densities. Note that the calculated 
values for and  are rounded to the same number of decimal 
places as the test data, in this case one decimal place. 

LO

LO UO

 
 

 
James P. Delton, P.E. 
Assistant State Engineer 
Materials Group 



 
 
 
 
 
 
 
         James P. Delton 
   Assistant State Engineer 
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 POLICY AND PROCEDURE DIRECTIVE 

 
 

 

TO:  ALL MANUAL HOLDERS 
 

PPD NO.  11 
 

SUBJECT: 
 
APPROVAL OF LABORATORIES TO  
PERFORM TESTING OF BEARING PADS 
FOR THE DEPARTMENT 

 

 

EFFECTIVE DATE: 
 

February 27, 2009 

 
 
 
1. GENERAL 
 

1.1 This Policy and Procedure Directive supersedes P.P.D. No. 04-2. 
 

1.2 This Policy and Procedure Directive outlines the procedure for approval of 
laboratories to perform testing of bearing pads for the Department. 
 

1.3 Testing of bearing pads shall be accomplished in accordance with the 
requirements of Section 1013 of the ADOT Specifications. 
 
2. REQUIREMENTS 
 

2.1 Laboratories must be approved by the Quality Assurance Section and the 
Structural Materials Testing Section of the ADOT Materials Group prior to performing testing of 
bearing pads for the Department. 

 
2.2 A laboratory desiring to perform bearing pad testing for the Department may gain 

approval for either Fabric Bearing Pads or Elastomeric Bearing Pads, or the laboratory may gain 
approval for both types of bearing pads. 
 
3. PROCEDURE 
 

3.1 Laboratories desiring to perform testing of bearing pads for the Arizona 
Department of Transportation shall submit a proposal to the Quality Assurance Engineer, 
Materials Group.  The proposal shall contain the experience and qualifications of the laboratory 
and its technicians in performing bearing pad testing as required by Section 1013 of the ADOT 
Specifications.  The proposal shall also contain a listing of any certifications that the laboratory 
has in such testing. 
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3.2 The Materials Quality Assurance Engineer will review the proposal and with the 
concurrence of the Materials Structural Testing Engineer shall accept or reject the proposal. 

 
3.3 If the proposal is acceptable, an inspection of the laboratory desiring approval 

will be scheduled. 
 
3.4. A joint team of members of the Materials Quality Assurance Section and the 

Materials Structural Testing Section will perform an inspection of the laboratory. 
 
3.5 Approval or denial of the laboratory to perform bearing pad testing for the 

Department will be based on the review of the submitted proposal and the results of the 
inspection.  The Materials Quality Assurance Engineer and the Materials Structural Testing 
Engineer must concur on the approval or denial of the laboratory. 

 
3.6 The Materials Quality Assurance Engineer notifies the laboratory in writing that 

they have either been granted or denied approval.  A laboratory that is approved shall be listed in 
the ADOT Directory of Approved Testing Laboratories, which is issued by Materials Quality 
Assurance Section. 

 
3.7 Following initial approval of a testing laboratory, reapproval must be obtained 

every 24 months.  The Materials Quality Assurance Section will schedule inspections of an 
approved laboratory on a 24 month cycle.  The laboratory will not need to submit a new proposal 
for reapproval unless there have been changes that will affect their approval status. 

 
3.8 Any laboratory which has been approved must notify the Materials Quality 

Assurance Engineer of any changes in laboratory ownership, location, or managerial personnel 
within 60 days of when the change occurs.  The Materials Quality Assurance Engineer shall also 
be notified within 30 days of any changes in supervisory and key technical personnel involved in 
the testing of bearing pads. 
 
 

 
James P. Delton, P.E. 
Assistant State Engineer 
Materials Group 
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 POLICY AND PROCEDURE DIRECTIVE 

 
 

TO: ALL MANUAL HOLDERS PPD NO.  12 
SUBJECT: 
 
                      REVIEW OF TEST RESULTS AND 
                      ISSUANCE OF TEST REPORTS 
 

EFFECTIVE DATE: 
 

February 27, 2009 

 
 
 
1. GENERAL 
 

1.1 This Policy and Procedure Directive supersedes P.P.D. No. 04-3. 
 

1.2 This Policy and Procedure Directive provides guidelines for the review of 
laboratory test results and the issuance of the appropriate test report. 

 
1.3 The “ADOT System for the Evaluation of Testing Laboratories” outlines the 

qualification requirements for individuals responsible for supervising sampling and testing, and 
for individuals who perform actual sampling and testing. 
 
2. RESPONSIBILITIES 
 

2.1 The test operator shall date, and sign or initial, the test report adjacent to the 
report of test results for the testing they have completed.  Some test reports have a location for 
the signature of the test operator.  Some test reports are designed such that specified standard test 
methods are indicated.  If the test report does not state the test method used, the test method shall 
be noted on the test report.  Any modifications or deviations from the standard test procedure 
shall also be noted on the test report.  Areas are provided for reporting both the test results and 
the corresponding specification requirements for the required tests.  The appropriate test 
specifications shall be written on the test report to provide the test operator and the lab 
supervisor with a convenient reference for determining the acceptability of the test results. 
 

2.2 The laboratory supervisor (person accepting technical responsibility for the test 
report) shall review test results of all testing performed by laboratory personnel under their 
supervision.  In their review, they must ensure that the proper test methods were used, the 
required tests have been performed, the correct specifications were used, and the test results are 
recorded correctly.  After review and approval of the test results, the lab supervisor shall date 
and sign the test report, along with noting their title.  Test reports that do not have a provision for 
the signature of the lab supervisor shall be signed, dated, and the notation of their title made in 
any convenient location on the test report.  Any necessary comments shall be recorded on the 
test report.  If an area for comments is not provided, the comments shall be placed in any 
convenient place on the test report. 
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2.3 Test reports have boxes labeled as "White", "Yellow", and "Blue" which are used 
to indicate the acceptance status of the material.  The appropriate box shall be marked, as 
described in Section 3 below. 

 
2.4 Test results shall be promptly reported to the appropriate individual.  The person 

contacted and the date shall be recorded on the test report. 
 
3. ISSUANCE OF TEST REPORTS 
 

3.1 When tests have been completed and the results reviewed, copies of the test report 
shall be promptly made and distributed to the appropriate individuals.  The copies shall be made 
utilizing the appropriate paper color to indicate the acceptance status of the material.  The 
significance of each of the different colors is as described below: 
 

3.1.1 White test reports are used when the sample complies with all the 
requirements of the specifications and the material is approved for use. 

 
3.1.2 Yellow test reports are issued when the sample deviates from the 

specifications and there is provision in the specifications for acceptance of 
the material with a price reduction.  For example, asphalt cement that does 
not meet the specified requirements for 100 percent of contract unit price 
may be accepted at a lower percentage. 

 
3.1.3 Blue test reports indicate non-compliance with the specifications.  

Material with test results reported on a blue sheet is only to be used if 
specification compliance is obtained through corrective action or through 
the issuance of a supplemental agreement.  If a blue test report is issued on 
a material already in place, the Engineer will evaluate whether the 
material will be allowed to remain in place in accordance with Subsection 
105.04 of the Specifications. 

 
 

 
James P. Delton, P.E. 
Assistant State Engineer 
Materials Group 
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               CERTIFICATION AND ACCEPTANCE OF 
               HYDRAULIC CEMENTS, FLY ASH, NATURAL 
               POZZOLAN, SILICA FUME, AND LIME 
 

EFFECTIVE DATE: 
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        James P. Delton 
  Assistant State 
Engineer 

 
 
1. GENERAL 
 
 1.1 This Policy and Procedure Directive supersedes P.P.D. No. 04-4. 
 
 1.2 This Policy and Procedure Directive outlines the procedures to be followed for 
certification and acceptance of hydraulic cements, fly ash, natural pozzolan, silica fume, and 
lime. 
 
 1.3 This Policy and Procedure Directive modifies the normal certification procedures 
for hydraulic cements, fly ash, and natural pozzolan used in Portland Cement Concrete.  It shall 
be used in conjunction with the requirements of Subsection 106.05 of the Specifications. 
 
2. CERTIFICATION AND ACCEPTANCE OF HYDRAULIC CEMENT, FLY ASH 

AND NATURAL POZZOLAN FROM DOMESTIC SOURCES FOR USE IN 
PORTLAND CEMENT CONCRETE 

 
 2.1 The certification and acceptance of hydraulic cement, fly ash, and natural 
pozzolan from domestic sources will be on the basis of the material originating from an 
Approved Material Source.  However, the Department reserves the right to sample and test 
material for acceptance from any source without notification. 
 
 2.2 Source approval of hydraulic cement plants, and fly ash or natural pozzolan 
producers/suppliers, will include the satisfactory submittal to Materials Group, Structural 
Materials Testing Section, on a monthly and timely basis, of an original Certificate of 
Compliance on the lots produced during that month.  In addition, a copy of the Certificate 
of Analysis shall be supplied to Materials Group, Structural Materials Testing Section, for 
either:  1) each lot produced during that month, or 2) lots produced during that month that are 
used on any ADOT construction project.  The referenced Certificate of Compliance and 
Certificate of Analysis are separate documents and not to be combined.  Examples of typical 
Certificates of Compliance and Certificates of Analysis are given in the attachments to this 
Policy and Procedure Directive.  Attachment #1 gives an example of a typical Certificate of 
Compliance for cement.  Attachment #2 gives an example of a typical Certificate of Analysis for 
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cement.  Attachment #3 gives an example of a typical Certificate of Compliance for fly ash.  
Attachment #4 gives an example of a typical Certificate of Analysis for fly ash.  Typical 
Certificates of Compliance and Certificates of Analysis for natural pozzolan would be similar 
to Certificates of Compliance and Certificates of Analysis for fly ash. 
 
 2.3 In addition to the certification requirements given above, a report shall be 
submitted to Materials Group, Structural Materials Testing Section, showing the statistics on the 
Chemical and Physical Requirements as given in ASTM C 150 for Portland cements, ASTM 
C 595 for blended hydraulic cements, or ASTM C 618 for fly ash and natural pozzolan.  This 
report will be current and prepared for each source of material with a time interval of not more 
than one year. 
 
 2.4 A withdrawal of source approval may be instituted for any of the following 
reasons: 
 

(a) If the materials fails to comply with specification requirements. 
 
(b) If the material source fails to provide the required documents  
 to the Department as specified for the source approval on a  
 regular and timely basis. 
 
(c) If the source does not furnish material to the Department for a  
 period of one year. 

 
 2.5 Commercial concrete producers or contractors that supply concrete to any ADOT 
construction project shall have the hydraulic cement, fly ash, or natural pozzolan come from 
approved sources.  In addition, commercial concrete producers or contractors shall advise the 
construction project in writing as a part of the mix design approval process as to the source and 
type of hydraulic cement, fly ash, or natural pozzolan. 
 
 2.6 The Approved Materials Source List for "Hydraulic Cements" and "Fly Ash and 
Natural Pozzolan" is maintained by Materials Group, Structural Materials Testing Section.  The 
current list is available on the Materials Group Structural Materials Testing Section homepage 
through the ADOT internet website. 
 
3. CERTIFICATION AND ACCEPTANCE OF HYDRAULIC CEMENT, FLY ASH 

AND NATURAL POZZOLAN FROM FOREIGN SOURCES FOR USE IN 
PORTLAND CEMENT CONCRETE 

 
 3.1 The certification and acceptance of hydraulic cement, fly ash, and natural 
pozzolan from foreign sources will be in accordance with the requirements specified in Section 2 
above for domestic sources, with the additional requirement for sampling and testing given 
below. 
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 3.2 One sample shall be taken weekly from a distributor's storage facilities.  A partial 
test shall be conducted from a random selected sample each month and a complete chemical and 
physical test shall be performed every three months.  A partial test shall include the tricalcium 
aluminate (C3A) and alkalies determination plus the standard physical tests for hydraulic 
cements.  A failing test result will result in the removal from the Approved Material Source List.  
This suspension from the list shall be until such time that the hydraulic cement producer can 
demonstrate that the quality control has corrected the deficiency in the material and the product 
meets specification requirements. 
 
4. CERTIFICATION AND ACCEPTANCE OF SILICA FUME FOR USE IN 

PORTLAND CEMENT CONCRETE 
 
 4.1 When silica fume is used in Portland cement concrete, it shall conform to the 
requirements of ASTM C 1240. 
 
 4.2 A Certificate of Compliance conforming to the requirements of Subsection 106.05 
shall be submitted for each delivery of silica fume. 
 
 4.3 No samples of silica fume are required. 
 

4.4 The Department reserves the right to sample and test material which has been 
accepted on the basis of a Certificate of Compliance. 
 
5. CERTIFICATION AND ACCEPTANCE OF PORTLAND CEMENT, BLENDED 

HYDRAULIC CEMENT, OR HYDRATED LIME FOR USE AS A MINERAL 
ADMIXTURE IN ASPHALTIC CONCRETE MIXES 

 
 5.1 Portland Cement shall meet the requirements of ASTM C 150 for Type I or Type II 
cement.  Blended Hydraulic Cement shall meet the requirements of ASTM C 595 for Type IP 
cement.  Hydrated Lime shall meet the requirements of ASTM C 1097. 
 
 5.2 A Certificate of Analysis conforming to the requirements of Subsection 106.05 shall 
be submitted for each delivery of Portland cement, blended hydraulic cement, or hydrated lime. 
 
 5.3 No samples of Portland cement, blended hydraulic cement, or hydrated lime are 
required. 
 

5.4 The Department reserves the right to sample and test material which has been 
accepted on the basis of a Certificate of Analysis. 
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6. CERTIFICATION AND ACCEPTANCE OF LIME OR PORTLAND CEMENT 

FOR USE IN SOIL STABILIZATION 
 
 6.1 When lime is used for soil stabilization, the lime shall conform to the requirements 
of Section 301 of the ADOT Specifications. 
 
 6.2 When Portland cement is used for soil stabilization, the Portland cement shall 
conform to the requirements of Section 1006 of the ADOT Specifications. 
 
 6.3 A Certificate of Compliance conforming to the requirements of Subsection 106.05 
shall be submitted for each delivery of lime or Portland cement. 
 
 6.4 No samples of lime or Portland cement are required. 
 

6.5 The Department reserves the right to sample and test material which has been 
accepted on the basis of a Certificate of Compliance. 
 
7. CERTIFICATION AND ACCEPTANCE OF PORTLAND CEMENT AND 

HYDRATED LIME IN MORTAR OR GROUT 
 
 7.1 Portland cement used in mortar or grout shall conform to the requirements of Section 
1006 of the ADOT Specifications. 
 
 7.2 Hydrated lime used in mortar or grout shall conform to the requirements of ASTM 
C 207, Type N. 
 
 7.3 A Certificate of Compliance conforming to the requirements of Subsection 106.05 
shall be submitted for each delivery of Portland cement and hydrated lime. 
 
 7.3 No samples of Portland cement or hydrated lime are required. 
 

7.4 The Department reserves the right to sample and test material which has been 
accepted on the basis of a Certificate of Compliance. 
 
 

 
James P. Delton, P.E. 
Assistant State Engineer 
Materials Group 

 
Attachments (4) 
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TO: ALL MANUAL HOLDERS PPD NO.  14 
SUBJECT: 

 
                  TESTING AND CERTIFICATION OF 
                  BITUMINOUS DISTRIBUTOR TRUCKS 
 

EFFECTIVE DATE: 
 

February 27, 2009 

 
 
 
1. GENERAL 
 

1.1 This Policy and Procedure Directive supersedes P.P.D. No. 04-5. 
 

1.2 Prior to the spreading of bituminous material on any ADOT project, distributor 
trucks shall have been tested in accordance with Arizona Test Method 411 for rate of transverse 
spread and shall have been certified within 12 months from the date of spreading, in accordance 
with the requirements of Subsection 404-3.02(A) of the Specifications. 
 

1.3 The ADOT Regional Laboratories are responsible for the testing and certification 
of bituminous distributor trucks.  All testing, including the preparation of test pads and test 
plates, shall be performed by ADOT personnel, except as described in paragraph 1.4 below. 
 

1.4 In the event that a distributor truck fails on the first attempt to meet the 
requirements for certification, a retest will be scheduled and performed.  After two failing 
attempts for the distributor truck to meet the certification requirements, ADOT will no longer 
perform the testing.  The testing and certification shall be performed by an independent testing 
laboratory which has been approved by ADOT.  The distributor truck owner shall be responsible 
for all costs associated with testing and certification performed by the independent testing 
laboratory.  Upon completion of the testing and certification, the independent testing laboratory 
shall promptly send clear copies of the documentation of their testing and certification to the 
appropriate Regional Materials Engineer.  The Regional Materials Engineer will provide the 
independent testing laboratory with a bituminous distributor truck certification sticker, which the 
testing laboratory will complete and apply to the truck as described in paragraph 1.5 below. 
 

1.5 Attachment #1 gives an illustration of the bituminous distributor truck 
certification sticker used by ADOT.  Upon satisfactory completion of testing, the certification 
sticker shall be completed and applied to the inside of the driver’s side door of the truck in a 
clearly visible location. 
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1.6 Bituminous distributor trucks that do not have a valid and current ADOT 
certification sticker will not be allowed to supply bituminous materials on ADOT projects. 
 

1.7 Regardless of certification, the Engineer may at any time require that distributor 
trucks be tested to determine their acceptability. 
 
 

 
James P. Delton, P.E. 
Assistant State Engineer 
Materials Group 

 
Attachment (1) 
 



 
February 27, 2009 P.P.D. No. 14 (Attachment #1) 
 
 
 
 
 
 
 
 
 

A.D.O.T.  
 

BITUMINOUS DISTRIBUTOR  
            TRUCK CERTIFICATION 

 
 
 TRUCK LICENSE  

PLATE NUMBER  
 

DATE TESTED  
 
 TESTED BY 
 

44-0420 R01/09  
 

 
(Sticker shown above is larger than actual size.) 

 
(Sticker has silver lettering on a red background.) 
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TO: ALL MANUAL HOLDERS PPD NO.  15 
SUBJECT: 
 

SUBMITTAL AND APPROVAL OF PORTLAND  
CEMENT CONCRETE MIX DESIGNS 

 

EFFECTIVE DATE: 
 

February 27, 2009 
 

 
 
 
1. GENERAL 
 

1.1 This Policy and Procedure Directive supersedes P.P.D. No. 07-1. 
 

1.2 This Policy and Procedure Directive outlines the procedure to be followed for 
the submittal and approval of new, and previously approved or used, Portland cement concrete 
(P.C.C.) mix designs. 
 

1.3 A previously approved or used mix design is defined as either:  
 

(a) One that has been approved, or used successfully, on an ADOT project 
within the past 24 months and is recorded in the ADOT Concrete 
Cylinder Report (CCR) program. 

 
(b) One that has been used successfully on a non-ADOT project within the 

past 24 months, and meets the criteria specified herein. 
 

1.4 A trial batch shall be required for any mix design that does not meet the 
requirements specified in Section 1.3. 

 
1.5 All mix designs, for other than precast or prestressed concrete, must be 

approved by the Regional Materials Engineer.  See Section 3 for additional information. 
 
1.5.1 The Regional Materials Engineer (RME) will maintain a list of all approved 

P.C.C. mix designs, for other than precast or prestressed concrete, in the ADOT Concrete 
Cylinder Report (CCR) program.  The RME will also have the responsibility of entering all such 
approved mix designs in the CCR program for review by project personnel and other authorized 
individuals. 

 
1.6 All mix designs for precast or prestressed concrete must be approved by the 

Materials Structural Testing Section.  See Section 4 for additional information. 
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1.6.1 The Materials Structural Testing Section will maintain a list of all approved 
P.C.C. mix designs for precast or prestressed concrete in the ADOT Concrete Cylinder Report 
(CCR) program.  The Materials Structural Testing Section will also have the responsibility of 
entering all such approved mix designs in the CCR program for review by project personnel and 
other authorized individuals. 
 

1.7 Approval of mix designs shall not relieve the contractor of full responsibility 
for the results obtained. 
 

1.8 Concrete mix design submittals will be required from the prime contractor for 
the project records.  Qualified subcontractors on the project may use mix designs that have been 
identified by the prime contractor as proposed for use on the project and approved by the 
Engineer. 
 

1.9 Each new or previously used mix design must include a product code, plant 
designation, and supplier, along with all data required in Section 1006-3.02 of the Specifications.  
A single product code may include multiple sources of aggregate, cement, fly ash, natural 
pozzolan, and silica fume.  When multiple sources of material are used under one product code, 
documentation must be provided which shows similar performance using materials from each 
source.  Multiple sources of material must be listed on the mix design as alternative sources. 
 

1.10 An example of a typical P.C.C. mix design is given in Attachment #3.  The 
actual mix design submittal format from individual concrete suppliers will vary.  A checklist is 
provided in Attachment #4 that may be used to verify that all required items are included in the 
mix design. 
 
2. MINIMUM OVER-DESIGN REQUIREMENTS 
 

2.1 The minimum over-design requirement for all classes and strengths of concrete 
shall be established for 28-day compressive strength, unless otherwise specified.  Trial batch 
results, prior to the specified compressive strength acceptance age, may be used if they meet the 
minimum over-design requirement for the specified acceptance age.  When production data is 
available in accordance with Section 2.1.3, the over-design requirement may be established by 
either using that data or by adhering to a minimum 20% over-design.  When production data is 
used to determine the over-design requirement, the performance of the proposed mix design must 
equal or exceed the over-design requirement determined in Table B.  When production data is 
not available, or if otherwise desired, the over-design requirement shall be a minimum of 20% of 
the specified design compressive strength.  Trial mixtures may be from laboratory trial batches 
or full-scale trial batches.  Laboratory trial batches are defined in Note 2 of Attachment #1 
and Attachment #2.  Full-scale trial batches are defined in Note 1 of Attachment #1 and 
Attachment #2. 
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2.1.1 The water/cementitious material ratio (w/cm) and cementitious material 
content for each class and strength of concrete must be in compliance with the specified 
requirements. 
 

2.1.2 Trial mixtures shall have slump results within the range specified for the 
proposed work.  When air-entrained concrete is specified, the air content shall be in compliance 
with the specified requirements. 
 

2.1.3 When a production facility has strength test records from an ADOT approved 
laboratory, which are not more than 24 months old, a sample standard deviation (ss) may be used 
to establish the required over-design.  Test records shall comply with the following criteria: 
 

(a) Shall represent materials, quality control procedures, and conditions 
similar to those expected on the project. 

 
(b) Shall represent concrete produced to meet a compressive strength, or 

strengths, within 1000 psi of the specified design compressive strength. 
 

(c) Shall consist of at least 15 consecutive strength tests that span a period 
of not less than 45 days.  If the test record consists of at least 30 
consecutive tests, the standard deviation (ss) of those tests is used.  If the 
test record consists of 15 to 29 consecutive tests, the standard deviation 
of those tests shall be modified in accordance with Table A. 

 
Table A 

No. of tests * Modification factor for sample 
standard deviation † 

< 15 Minimum 20% over-design 
15 1.16 
20 1.08 
25 1.03 

30 or more 1.00 
*  For 15 to 29 tests, interpolate for intermediate number of tests. 
 

†  Modified sample standard deviation, ss, to be used to determine the  
    required minimum over-design compressive strength, f 'cr, in Table B. 

 
2.1.3.1 The required minimum over-design compressive strength shall be determined 

by the equations shown in Table B. 
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Table B 
Specified design compressive 

strength, psi 
Required minimum over-design 

compressive strength, psi 

f 'c ≤ 5000 

Use the larger value computed from 
these two equations: 
 
f 'cr = f 'c + 1.34ss 
f 'cr = f 'c + 2.33ss - 500 
 

f 'c > 5000 

Use the larger value computed from 
these two equations: 
 
f 'cr = f 'c + 1.34ss 
f 'cr = 0.90 f 'c + 2.33ss  
 

f 'c  =  Specified design compressive strength. 
f 'cr =  Required minimum over-design compressive strength. 
ss   =  Standard deviation, or modified standard deviation, as  
          determined in Section 2.1.3(c) and Table A. 

 
2.1.4 Trial mixtures with a range of proportions that will produce a corresponding 

range of compressive strengths encompassing the minimum over-design compressive strength 
may be used to determine the specified mix design proportions.  This will require multiple trial 
batches with different mixture proportions.  Documentation must be submitted which clearly 
indicates how the compressive strength is related to the different mixture proportions. 
 
3. PROJECT/REGIONAL MATERIALS ENGINEER RESPONSIBILITES 
 

3.1 Attachment #1, “P.C.C. Mix Design Submittal and Approval Process for other 
than Precast or Prestressed Concrete”, provides the submittal and approval process for both new 
and previously used mix designs for other than precast or prestressed concrete.  All mix designs 
will require approval for the intended use on a project.  For previously used mix designs, this 
will include a check of the intended use as well as a review of the mix history in the CCR 
program. 
 

3.2 Mix designs, for other than precast or prestressed concrete, must be prepared 
by or under the direction of, and signed by, an individual with one of the following 
qualifications: 
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(a) A registered professional engineer. 
 
(b) A NICET (National Institute for Certification in Engineering 

Technologies) Level III or higher certified technician in the concrete 
subfield. 

 
(c) A NRMCA (National Ready Mixed Concrete Association) Level 3 

Certified Concrete Technologist. 
 
(d) An ACI (American Concrete Institute) Certified Concrete Laboratory 

Testing Technician Level 2 or Grade II. 
 
3.2.1 Individuals preparing and submitting mix designs, for other than precast or 

prestressed concrete, shall have experience in the development of such mix designs and mix 
design testing. 
 

3.3 The following outlines the process that is to be followed for submittal and 
approval of P.C.C. mix designs for other than precast or prestressed concrete: 
 

(1) The Resident Engineer receives the mix design submittal from the prime 
contractor.  For mix designs that have previously been used successfully 
on non-ADOT projects within the past 24 months, the mix design 
submittal must include supporting test data meeting the requirements of 
Section 2.1.3 from an ADOT approved laboratory.  For mix designs that 
have previously been approved, or used successfully, on ADOT projects 
within the past 24 months, it may be required that the mix design 
submittal include supporting data from an ADOT approved laboratory. 

 
(2) The Resident Engineer reviews the mix design submittal for accuracy, 

completeness, and identification/appropriateness of its intended use. 
 

(3) Within two working days after receiving the mix design submittal, the 
Resident Engineer sends a copy to the Regional Materials Engineer. 

 
(4) The Regional Materials Engineer reviews the mix design submittal for 

accuracy and completeness.  In addition, the Regional Materials 
Engineer reviews mix history if available.  The Regional Materials 
Engineer will determine if a trial batch will be required in accordance 
with Attachment #1.  When a trial batch is required, it must meet the 
requirements of Section 2.  The mix design will be approved only after 
the receipt of all data, including the test results for compressive strength. 
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(5) The Regional Materials Engineer will approve or disapprove the use of 
the mix design and notify the Resident Engineer within five working 
days of receiving all required information, including the trial batch 
results. 

 
(6) The Regional Materials Engineer enters approved mix designs into the 

CCR program as soon as possible. 
 

3.4 The Resident Engineer may accept a letter listing specific previously approved 
mix designs that the contractor intends to use on the project.  Such a list shall clearly identify the 
project name and number (including TRACS number), contractor, mix design product codes, 
intended use, supplier, and primary plant and back-up plants.  Such letter shall certify that the 
current plant production of the mix design proposed for the use does not deviate from the 
previously approved mix design by more than the limits stated in Section 5.  Copies of mix 
designs and current production plant batch weights are not required to be included with the 
letter. 
 
4. MATERIALS STRUCTURAL TESTING SECTION RESPONSIBILITES 
 

4.1 Attachment #2, “P.C.C. Mix Design Submittal and Approval Process for 
Precast or Prestressed Concrete”, provides the submittal and approval process for both new and 
previously used mix designs for precast or prestressed concrete.  All mix designs will require 
approval for the intended use on a project.  For previously used mix designs, this will include a 
check of the intended use as well as a review of the mix history in the CCR program. 
 

4.2 Mix designs for precast or prestressed concrete must be prepared by or under 
the direction of, and signed by, an individual with one of the following qualifications: 

 
(a) A registered professional engineer. 
 
(b) A NICET (National Institute for Certification in Engineering 

Technologies) Level III or higher certified technician in the concrete 
subfield. 

 
(c) A NRMCA (National Ready Mixed Concrete Association) Level 3 

Certified Concrete Technologist. 
 
(d) An ACI (American Concrete Institute) Certified Concrete Laboratory 

Testing Technician Level 2 or Grade II. 
 
(e) A PCI (Precast/Prestressed Concrete Institute) Quality Control 

Technician/Inspector Level II or higher. 
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4.2.1 Individuals preparing and submitting mix designs for precast or prestressed 
concrete shall have experience in the development of such mix designs and mix design testing. 
 

4.3 The following outlines the process that is to be followed for submittal and 
approval of P.C.C. mix designs for precast or prestressed concrete: 
 

(1) The Materials Structural Testing Section receives the mix design 
submittal from the precast or prestressed manufacturer.  For mix designs 
that have previously been used successfully on non-DOT projects within 
the past 24 months, the mix design submittal must include supporting 
test data meeting the requirements of Section 2.1.3 from an ADOT 
approved laboratory.  For mix designs that have previously been 
approved, or used successfully, on ADOT projects within the past 24 
months, it may be required that the mix design submittal include 
supporting data from an ADOT approved laboratory. 

 
(2) If the Resident Engineer receives the mix design submittal from the 

prime contractor, the Resident Engineer sends a copy of the mix design 
submittal to the Materials Structural Testing Section. 

 
(3) The Materials Structural Testing Section reviews the mix design 

submittal for accuracy and completeness.  In addition, the Materials 
Structural Testing Section reviews mix history if available.  The 
Materials Structural Testing Section will determine if a trial batch will 
be required in accordance with Attachment #2.  When a trial batch is 
required, it must meet the requirements of Section 2.  The mix design 
will be approved only after the receipt of all data, including the test 
results for compressive strength. 

 
(4) The Materials Structural Testing Section will approve or disapprove the 

use of the mix design and notify the Resident Engineer within five 
working days of receiving all required information, including the trial 
batch results. 

 
(5) The Materials Structural Testing Section enters approved mix designs 

into the CCR program as soon as possible. 
 
5. MODIFICATION TO MIX DESIGNS AND PRODUCT CODES 
 

5.1 Modifications that will not require a change in the product code: 
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5.1.1 Modifications which do not result in batch target weights for the fine aggregate 
or combined coarse aggregates changing by more than 5 percent from the original approved mix 
design. 

 
5.1.2 Modifications to the percentage of coarse aggregate fractions that do not 

change the total coarse aggregate volume. 
 
5.1.3 Modifications to dosages of chemical or air-entraining admixtures, within the 

manufacturer’s recommendations. 
 
5.2 Modifications that may require a change in the product code or performance 

verification: 
 
5.2.1 The incorporation or elimination of chemical admixtures which are listed on 

the mix design to effect a change in the time-of-set (retarders or accelerators). 
 
5.2.2 Modification of the type, or the incorporation or elimination, of a chemical or 

air-entraining admixture. 
 
5.2.3 Modification to the percentage of fly ash, natural pozzolan, or silica fume. 
 
5.2.4 Modifications made in accordance with the provisions of Section 1.9. 
 
5.3 Modifications that will require a change in the product code and may require 

performance verification: 
 
5.3.1 Modification to the class of concrete per Table 1006-A of the Specifications. 
 
5.3.2 Modification to the type/class of cement, fly ash, natural pozzolan, or 

silica fume. 
 
5.3.3 Modification to a coarse aggregate size designation. 

 
 

 
James P. Delton, P.E. 
Assistant State Engineer 
Materials Group 

Attachments (4) 
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The Resident Engineer receives the mix design submittal from the prime contractor. 
 

The Resident Engineer reviews the mix design submittal. 
 

The Resident Engineer sends a copy of the mix design submittal to the Regional Materials Engineer. 
 

The Regional Materials Engineer reviews the mix design submittal.  
 

Has the mix design approved, or 
used successfully, on an ADOT 
project within the past 24 months? 

 
Yes 

 

Mix design may be approved without a trial 
batch.  It may be required that the mix design 
submittal include supporting test data from an 
ADOT approved laboratory.  The mix design 
requires the signature of a P.E. or qualified 
technician (Section 3.2). 

 

No 
 

Has the mix design been used 
successfully on a non-ADOT 
project within the past 24 months? 

 
Yes 

 

Mix design may be approved without a trial 
batch.  The mix design submittal must 
include supporting test data meeting the 
requirements of Section 2.1.3 from an 
ADOT approved laboratory.  The mix 
design requires the signature of a P.E. or 
qualified technician (Section 3.2). 

 

No 
 

Trial batch is required.  For all trial batches, the signatory, as per Section 3.2, will be responsible to 
determine all mix design properties in accordance with this PPD. 

 

 
                   Perform one of     the following options. 

 
 

Full-scale trial batch (Note 1) 
per Section 2, witnessed by 
ADOT.  ADOT tests cylinders.  
The mix design requires the 
signature of a P.E. or qualified 
technician (Section 3.2). 

Full-scale trial batch (Note 1) per 
Section 2, without ADOT 
oversight.  The mix design 
requires the signature of a P.E. 
(Section 3.2). 

Lab trial batch (Note 2) per 
Section 2.  The mix design 
requires the signature of a P.E. 
(Section 3.2). 

 

 

 

 
The Regional Materials Engineer will approve or disapprove the use of the mix design, and notify the 
Resident Engineer. 

 

The Regional Materials Engineer enters approved mix designs into the CCR program. 
 

 

Note 1: The materials, mixing equipment, procedures, and size of batch shall be the same as that to be  
used in production. 

 

Note 2: Proportionally reduced quantities of the materials that are to be used in production, mixed in  
a portable or laboratory concrete mixer. 

 
 
 
 

PCC Mix Design Submittal and Approval Process 
for other than Precast or Prestressed Concrete 
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The Materials Structural Testing Section receives the mix design submittal from the precast or prestressed 
manufacturer. 

 

 
If the Resident Engineer receives the mix design submittal from the prime contractor, the Resident 
Engineer sends a copy of the mix design submittal to the Materials Structural Testing Section. 

 

 
The Materials Structural Testing Section reviews the mix design submittal.  

 

Has the mix design been approved, 
or used successfully, on an ADOT 
project within the past 24 months? 

 
Yes 

 

Mix design may be approved without a trial 
batch.  It may be required that the mix design 
submittal include supporting test data from an 
ADOT approved laboratory.  The mix design 
requires the signature of a P.E. or qualified 
technician (Section 4.2). 

 

No 
 

Has the mix design been used 
successfully on a non-ADOT 
project within the past 24 months? 

 
Yes 

 

Mix design may be approved without a trial 
batch.  The mix design submittal must 
include supporting test data meeting the 
requirements of Section 2.1.3 from an 
ADOT approved laboratory.  The mix 
design requires the signature of a P.E. 
(Section 4.2). 

 

No 
 

Trial batch is required.  For all trial batches, the signatory, as per Section 4.2, will be responsible to 
determine all mix design properties in accordance with this PPD. 

 

 
                   Perform one of     the following options. 

 
 

Full-scale trial batch (Note 1) 
per Section 2, witnessed by 
ADOT.  ADOT tests cylinders.  
The mix design requires the 
signature of a P.E. or qualified 
technician (Section 4.2). 

Full-scale trial batch (Note 1) per 
Section 2, without ADOT 
oversight.  The mix design 
requires the signature of a P.E. 
(Section 4.2). 

Lab trial batch (Note 2) per 
Section 2.  The mix design 
requires the signature of a P.E. 
(Section 4.2). 

 

 

 

 
The Materials Structural Testing Section will approve or disapprove the use of the mix design, and notify 
the Resident Engineer. 

 

 

The Materials Structural Testing Section enters approved mix designs into the CCR program.  
 

 

Note 1: The materials, mixing equipment, procedures, and size of batch shall be the same as that to be  
used in production. 

 

Note 2: Proportionally reduced quantities of the materials that are to be used in production, mixed in  
a portable or laboratory concrete mixer. 

 
 
 
 

P.C.C. Mix Design Submittal and Approval Process 
for Precast or Prestressed Concrete 
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Example of a Typical P.C.C. Mix Design 
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2. TERMS AND DEFINITIONS  

 2.1 AAC: 

  Arizona Administrative Code 

 2.2 ALARA (As Low As Reasonably Achievable): 

Making every reasonable effort to maintain exposures to radiation as far below the 
regulatory dose limits as is practical, consistent with the purpose for which the 
licensed activity is undertaken, taking into account the state of technology, the 
economics of improvements in relation to benefits to the public health and safety, 
and other societal and socioeconomic considerations, and in relation to the 
utilization of licensed materials in the public interest. 
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 2.3 ARRA: 

 Arizona Radiation Regulatory Agency 

 2.4 ATTI: 

  Arizona Technical Testing Institute 

 2.5 Authorized User: 

Employees who use, or supervise others who use radioactive material.  Authorized 
users are qualified, by training and experience, to assure radioactive material is used 
for its intended purpose in a manner that protects health and minimizes danger to 
life or property. 

 2.6 Background Radiation: 

The ambient radiation fields to which humans are exposed daily, originating from 
cosmic rays, naturally-occurring radionuclides and human endeavors.   

 2.7 Contamination: 

The deposition of radioactive material on accessible surfaces of structures, objects, 
equipment, or personnel.   

 2.8 Declared Pregnant Woman: 

A woman who has voluntarily informed her employer, in writing, of her pregnancy 
and the estimated date of conception. 

 2.9 DRSO: 

The Department Radiation Safety Officer is the person named on the radioactive 
material license who is responsible for compliance with license conditions and 
radiation safety regulatory requirements. The DRSO is responsible for 
administering the Department’s Radiation Safety Program. 

 2.10 Extremity: 

  The hands, elbow, arm below the elbow, foot, knee, or leg below the knee. 

 2.11 IAEA: 

  International Atomic Energy Agency 
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 2.12 IATA: 

  International Air Transport Association 

 2.13 May: 

The word "may" is to be understood as permission, neither a requirement nor a 
recommendation. 

 2.14  Member of the Public: 

  Members of the public include persons who live, work, or may be near locations 
where portable gauges are used or stored.  This includes employees whose assigned 
duties do not involve using or handling portable gauges or radioactive source 

2.15 NRC: 

  Nuclear Regulatory Commission 

 2.16 Nuclear Gauge Containment System: 

A safety containment box which is an enhanced field security system for nuclear 
gauges. The system when properly used helps prevent theft, damage, back injuries, 
misuse of equipment, improper or unauthorized access to equipment or other 
misguided actions. 

 2.17 NVLAP: 

  National Voluntary Laboratory Accreditation Program 

2.18 Occupational Dose: 

The dose received by an individual in a restricted area or in the course of 
employment in which the individual’s assigned duties involves exposure to 
radiation and to radioactive material from licensed or unlicensed sources of 
radiation. 

 2.19 Public Dose: 

The dose received by a member of the public from exposure to radiation and to 
radioactive material released by the licensee, or to another source of radiation either 
within a licensee's controlled area or in unrestricted areas.  
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2.20 Radiation Area: 

Any area, accessible to individuals, in which radiation levels could result in an 
individual receiving a dose equivalent in excess of five (5) millirem in one hour at 
thirty (30) centimeters [twelve (12) inches] from the radiation source or from any 
surface that the radiation penetrates. 

 2.21 Radioactive Material Storage Area: 

A restricted area where radioactive materials are secured from unauthorized 
removal or access, or where control and constant surveillance over the materials is 
maintained. 

 2.22 Restricted Area: 

Any area accessible to individuals whose access is limited by ADOT for the 
purpose of protecting individuals against undue risks from exposure to radiation 
and radioactive materials. 

 2.23 RRSO: 

Regional Radiation Safety Officers who assist the DRSO in performing his/her 
responsibilities. 

 2.24 RSO: 

A Radiation Safety Officer, either the Department Radiation Safety Officer (or 
designated alternate) or a Regional Radiation Safety Officer (or designated 
alternate). 

2.25 Sealed Source: 

Any device containing radioactive material that is permanently bonded, fixed, or 
encapsulated so as to prevent release and dispersal of the radioactive material under 
the most severe conditions which are likely to be encountered in normal use and 
handling. 

 2.26 Shall: 

  The word "shall" is to be understood as a requirement. 

 2.27 Should: 

  The word "should" is to be understood as a recommendation. 
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2.28 TLD:  

  Thermo Luminescent Dosimeter 

 2.29 Unrestricted Area: 

Any area to which access is neither limited nor controlled by the licensee for 
purposes of controlling exposure to radiation. The licensee may control access to 
these areas for other purposes, such as security.  Unrestricted areas may include 
offices, shops, laboratories, and areas outside buildings. 

 
 

3. GENERAL 
 
 3.1 This Policy and Procedure Directive was developed to ensure compliance with the 
provisions of the Department's Radioactive Materials License, issued by the Arizona Radiation 
Regulatory Agency (ARRA) as license number 7-31, in conformance with Title 12, Chapter 1, of 
the Arizona Administrative Code (AAC). 
 
  3.1.1  In the event of conflict, state or federal regulation and license conditions 
shall take precedence over any statements in this directive. 
 
  3.1.2  Any questions on the interpretation of the requirements should be directed 
to the Department Radiation Safety Officer or a Regional Radiation Safety Officer. 
 
 3.2 A copy of the ARRA radioactive material license shall be kept on file and a notice 
shall be posted stating where employees can view copies of the regulations and the license. The 
original license application, all letters and information submitted along with the license application 
or in response to licensing agency information request, and all amendments to the license shall be 
maintained with the license. 
 
  3.2.1 License renewals shall be submitted at least thirty (30) days prior to the 
expiration date to ensure “timely renewal” status will be granted. 
 
  3.2.2 License amendment requests shall be submitted whenever any change is 
contemplated which could affect the license or any information contained in the original 
application or letters referenced in the license changes, e.g., facilities, equipment, procedures, or 
personnel. 
 
  3.2.3 Before using a nuclear gauge in another state, ensure that reciprocal license 
recognition (“reciprocity”) has been requested and received from the appropriate licensing agency 
for that state. 
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 3.3 The Department Radiation Safety Officer (DRSO) is the person named on the 
radioactive material license who is responsible for compliance with license conditions and 
radiation safety regulatory requirements. The DRSO is responsible for administering the 
Department’s Radiation Safety Program.  The Regional Radiation Safety Officer (RRSO) assists 
the DRSO in performing this responsibility.  The duties and responsibilities of the DRSO are 
shown below. 
  3.3.1 Ensure the license is maintained current and amendment/renewal requests 
are submitted in a timely manner. Make certain radioactive materials possessed and used by the 
Department conform to the terms and conditions of the ARRA license No. 7-31 and applicable 
regulations of the AAC Title 12, Chapter 1 concerning radioactive materials. 

 
  3.3.2 Ensure all authorized users are properly trained, have read and understand 
the licensee’s (ADOT) emergency, operating, and radiation safety procedures. Train individuals to 
use nuclear gauges as described in the ADOT Radiation Safety Training Course. 

 
  3.3.3 Maintain records listing those individuals who have received the approved 
training and are qualified to use or supervise the use of nuclear gauges. 

 
  3.3.4 Ensure the sealed sources are leak tested in a timely manner and as 
prescribed in applicable instructions. 

 
  3.3.5 Ensure radioactive materials are used only by individuals who are 
authorized by the license and these individuals wear required personnel monitoring devices 
required by ARRA and/or ADOT regulations. 
 
  3.3.6  Ensure the ADOT Radiation Safety Program content and implementation is 
reviewed, at intervals not exceeding twelve (12) months, for compliance with ARRA rules, 
requirements, and license conditions. 
 
  3.3.7  Ensure all aspects of the ADOT Radiation Safety Program are being 
adhered to. 
 
  3.3.8  Ensure the safe usage of radioactive materials. 
 
  3.3.9  Maintain all records required by the license and applicable regulations, 
including personnel monitoring records, leak test records, inventory records, training records for 
authorized users, and receipt, transfer, and disposal records. 
 
  3.3.10  Serve as a point of contact and give assistance in case of emergency and to 
ensure that proper authorities are promptly notified in case of accident or damage to gauges. 
 
  3.3.11  Perform an annual audit of the radiation safety program at all locations 
statewide and ensure corrective actions are taken as needed. 
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  3.3.12  Perform the duties and responsibilities as outlined and included herein. 
 
 3.4 The Arizona Department of Transportation management is committed to the 
ALARA philosophy of maintaining occupational and public radiation doses As Low As 
Reasonably Achievable. All personnel using nuclear gauges will be made aware of this 
commitment and will be instructed in the procedures for keeping all exposures ALARA. 
 
  3.4.1 Management has delegated authority to the Department Radiation Safety 
Officer (DRSO) to ensure adherence to ALARA principles and will provide all necessary and 
reasonable resources to implement this policy. 
 
 3.5 Radioactive material shall be used only by individuals who have satisfied the 
following requirements.  The requirements are based on authorized user classification. 
 
  3.5.1 All employees shall adhere to the requirements of all applicable regulations, 
license conditions, and this directive. All employees shall conduct activities and operations in a 
manner consistent with ALARA principles. All employees shall notify an RSO immediately of the 
loss or theft of radioactive material or an incident involving radioactive contamination, leaking 
sources, unmonitored exposure to radiation, or other hazardous condition involving radioactive 
materials. 
 
  3.5.2 Class 1:  The individual is a full time employee of the Department. 
 
   3.5.2.1 The individual is required to take and successfully complete the 
Department's Radiation Safety Training Course. 
 
   3.5.2.2 In addition to the requirements of paragraph 3.5.2.1, individuals 
operating field nuclear gauges must have a current ATTI (Arizona Technical Testing Institute) 
"Field Technician" certification. 
 
  3.5.3 Class 2:  The individual is a part time, seasonal, temporary, or contracted 
employee and has never completed an approved radiation safety training course. 
 
   3.5.3.1 The individual is required to take and successfully complete the 
Department's Radiation Safety Training Course. 
 
   3.5.3.2 In addition to the requirements of paragraph 3.5.3.1, individuals 
operating field nuclear gauges must have a current ATTI (Arizona Technical Testing Institute) 
"Field Technician" certification. 
 
  3.5.4 Class 3:  The individual is a part time, seasonal, temporary, or contracted 
employee and has completed an approved radiation safety training course. 
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   3.5.4.1 The individual shall provide a certificate stating the completion 
of an approved radiation safety training course.  The individual shall take and obtain a passing 
score on the Department's Radiation Safety Training Course exam. 
 
   3.5.4.2 In addition to the requirements of paragraph 3.5.4.1, individuals 
operating field nuclear gauges must have a current ATTI (Arizona Technical Testing Institute) 
"Field Technician" certification. 
 
 
4. TRAINING 
 
 4.1 Employees (including contracted technicians) handling and/or transporting 
Department nuclear gauges must take and successfully complete the ADOT Radiation Safety 
Training Course at least every twelve (12) months. Employees without current ATTI “Field 
Technician” certification and proper training and instruction on the use of the nuclear equipment 
may transport but shall not operate nuclear gauges.  
 
 4.2 Employees (including contracted technicians) may utilize “hands on” training on 
the handling, transport, use, and operation of Department nuclear gauges after the successful 
completion of the ADOT Radiation Safety Training Course and under the supervision of an 
authorized user. These individuals shall not operate a nuclear gauge without supervision from an 
authorized user until they receive ATTI “Field Technician” certification or DRSO approval. 
 
 4.3 Employees (including contracted technicians) must successfully complete the 
ADOT Radiation Safety Training Course within the last twelve (12) months in addition to 
possessing the appropriate ATTI “Field Technician” certification before they are authorized to 
operate Department nuclear gauges. This employee will also be authorized to handle and transport 
Department nuclear gauges. 
 
 4.4 A new employee (including contracted technicians) who has completed an 
approved radiation safety training course prior to ADOT employment shall provide a certificate 
stating successful completion of the course. Additionally the employee shall take and obtain a 
passing score on the ADOT Radiation Safety Training Course exam and have the appropriate 
ATTI “Field Technician” certification before authorization is granted to operate Department 
nuclear gauges. This employee will also be authorized to handle and transport and operate 
Department nuclear gauges. 
 
 4.5 In addition, all new employees (including contracted technicians) who may 
potentially use Department nuclear equipment shall be instructed in the requirements of the ADOT 
Radiation Safety Program as contained in this directive and the radiation safety procedures which 
must be observed in performing assigned duties. 
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 4.6 All employees involved with packaging, preparing shipping papers, or transporting 
Department nuclear gauges shall receive refresher hazmat training at least every three (3) years 
(per US DOT regulations) if gauges are shipped only by highway. The training must be received 
every two (2) years (per IATA regulation) if gauges are shipped by air. 
 
 4.7 Documentation of all training shall include the employee’s name, Employee 
Identification Number (EIN) or Social Security Number, description of training, date trained, 
employee’s signature, and instructor’s name. 
 
 4.8 DRSO Responsibilities 
 
  4.8.1 The DRSO shall be responsible for training individuals in the Department's 
radiation safety and emergency procedures, and in the use of the Department's nuclear gauges.  
Training shall be given by the DSRO or his/her designated representative. 
 
  4.8.2 The DRSO shall maintain records listing those employees who have 
received the required training and are authorized to handle and transport nuclear gauges. The 
DRSO will also maintain records listing those employees who have the required certification and 
training to handle, transport and operate nuclear gauges. The DRSO will provide the RRSOs with a 
copy of these records. 
 
 4.9 RRSO Responsibilities 
 
  4.9.1 The RRSO shall serve as a point of contact and give assistance to 
individuals transporting or using radioactive materials within their Region. 
 
  4.9.2 The RRSO shall be responsible for coordinating with the DRSO regarding 
the training needs of individuals within their Region. 
 
 4.10 RSO Requirements 
 
  4.10.1 The individual RSOs shall have completed an approved nuclear gauge 
training course. 
 
  4.10.2 The individual RSOs shall have completed an approved 8-hour radiation 
safety officer training course. 
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5. PERSONNEL MONITORING EQUIPMENT 
 

5.1 Occupational dose shall be monitored and controlled to maintain exposure as far 
below the applicable annual regulatory dose limits shown below as practical: 

 
• Whole body deep dose  5 rem 
• Skin dose   50 rem 
• Extremity dose   50 rem 
• Lens of the eye dose  50 rem 
 

 5.2 Each authorized user working in a restricted area or handling nuclear gauges shall 
be assigned a whole-body radiation monitoring device or TLD (Thermo Luminescent Dosimeter) 
capable of measuring gamma and neutron radiation. 
 
 5.3 All individuals transporting or using radioactive materials must be on the 
authorized user list prior to receiving a TLD. 
 
 5.4 All individuals performing maintenance repair or calibration of radioactive devices 
must wear the TLD assigned to them. 
 
 5.5 The assigned TLD shall be worn at all times while working with or around nuclear 
gauges. TLDs are assigned to specific individuals and shall not be used by any other employee. 
 
 5.6 The TLD shall be worn on the upper torso.  Ideally, the TLD should be worn on the 
chest area. 
 
 5.7 When the TLD is not being worn, it shall be stored in a relatively radiation-free 
location. 
 
 5.8 DRSO Responsibilities 
 
  5.8.1 The DRSO is responsible for arranging, through ADOT Procurement, a 
vendor to provide personnel monitoring equipment (TLDs) and services. 
 
  5.8.2 The DRSO shall coordinate with the vendor regarding all ordering, 
cancellation, and distribution of TLDs to each Region. 
 
  5.8.3 TLDs shall be processed and read at least quarterly by a NVLAP (National 
Voluntary Laboratory Accreditation Program) accredited processor. 
 
  5.8.4 The DRSO shall review all personnel monitoring equipment (TLD) reports 
to determine compliance with regulatory occupational exposure limits and to confirm personnel 
exposures are ALARA.  The DRSO shall alert the radiation worker in the event of a high or 
unusual exposure and notify the ARRA of any high or unusual exposure incidents. The DRSO 
shall initiate a review of the safety procedures with regards to the employee’s work, investigate all 
such exposures, and take any corrective action required to prevent other such occurrences. 
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  5.8.5  The DRSO shall maintain a record for each employee of their periodic and 
cumulative exposure levels. 
 
  5.8.6 Employees shall be kept informed of their radiation exposure monitoring 
results. 
 
  5.8.7 Upon written request, former employees are entitled to receive a report of 
the radiation exposure received during their employment. Immediately forward such requests to the 
DRSO for response. 
 
 5.9 RRSO Responsibilities 
 
  5.9.1 The RRSO shall be responsible for the distribution of TLDs within their 
respective Regions. 
 
  5.9.2 The RRSO shall make all requests for additions or deletions of TLDs with 
the DRSO. 
 
  5.9.3 The RRSO shall be responsible for complying with the vendor's instructions 
regarding storage, inventory, completion of the packing list, and return of TLDs to the vendor. 
 
  5.9.4 The RRSO shall review and forward a copy of TLD documentation to the 
DRSO. 
 
  5.9.5 The RRSO shall serve as a point of contact and give assistance to 
employees handling, transporting, or using nuclear gauges within their Region. 
 
  5.9.6 The RRSO shall be responsible for coordinating with the DRSO regarding 
the training needs of employees within their Region. 
 
 
6. PUBLIC DOSE 
 
 6.1 Dose to members of the public from the use, transport, or storage of all licensed 
radioactive material shall be kept below one hundred (100) millirem in any one (1) year and less 
than two (2) millirem in any one (1) hour in any unrestricted area. 
 
 6.2 The DRSO shall maintain documentation demonstrating by calculation, 
measurement, or a combination of both that afore mentioned limits are met. See Attachment #6 for 
further guidance. 
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 6.3 After making changes affecting the gauge storage area (e.g., changing the location 
of gauges within the area, removing shielding, adding gauges, changing the occupancy of adjacent 
areas, moving the storage area to a new location), reevaluate compliance with public dose limits 
and ensure proper security of gauges. The DRSO shall maintain documentation of these changes 
and reevaluations. 
 
 
7. EMBRYO/FETUS 
 
 7.1 Dose to an embryo/fetus of a declared pregnant woman shall not exceed five 
hundred (500) millirems during the entire pregnancy. If a woman does not declare pregnancy, she 
will be subject to the normal occupational exposure limits. 
 
 7.2 Employees should notify supervision upon becoming pregnant, however, 
declaration of pregnancy is voluntary and implies a willingness to abide by lower dose limits for 
the protection of the embryo/fetus and accept possible temporary changes in work schedules, 
location, or assignments. 
 
 7.3 All declarations of pregnancy shall be made in writing to the DRSO and shall 
include the estimated date of conception. The form for declaring pregnancy is contained in 
Attachment #8. A doctor’s statement is not required. A woman may withdraw a declaration of 
pregnancy at any time by providing written notice. 

 
7.4 Upon declaration of pregnancy, an evaluation shall be performed to determine the 

potential for the employee to exceed the regulatory exposure limit during the nine month gestation 
period. If the potential for exposure in excess of the dose limits exists, the employee may be 
transferred to a different job assignment. 
 
 7.5 Declared pregnant women with the potential to exceed fifty (50) millirem during 
the course of pregnancy shall be assigned a TLD. 
 

7.6 If the dose to an embryo/fetus is found to have exceeded four hundred fifty (450) 
millirem by the time the woman declares the pregnancy, additional dose to the embryo/fetus shall 
not exceed fifty (50) millirem during the remainder of the pregnancy. 
 
 
8. RADIOACTIVE MATERIALS INVENTORIES AND LEAK TESTING 
 
 8.1 A physical inventory and leak test of all licensed radioactive material shall be 
conducted by the Standardization Unit (Annex) staff at least semi-annually. 
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  8.1.1  A physical inventory of all licensed radioactive materials in each Region 
shall be conducted by the respective RRSO, or their designated alternate, in March and September. 
This physical inventory will be documented on the “Semi-Annual Nuclear Gauge Inventory” form 
(Attachment #12) and a copy forwarded to the DRSO as soon after the conclusion of the inventory 
as possible. 

 
 8.2 Individuals performing inventories and leak tests of radioactive devices shall wear 
the TLD assigned to them.  
 
  8.2.1 Individuals shall perform leak testing in accordance with the leak test kit 
provider’s instructions. 

 
 8.3 The inventory records shall include the following information: 
 

• Make, model, state identification number (if applicable), and 
serial number of each gauge 

• Serial number, radionuclide, and activity of each sealed source 
• The physical location of each gauge 
• The date the inventory was conducted 
• The signature of the person conducting the inventory 

 
 8.4 DRSO Responsibilities 
  
  8.4.1  The DRSO shall be responsible for coordinating physical inventories. The 
“Six-Month Leak Test / Inventory Report” form can be found in Attachment #10. 

 
  8.4.2  As needed, the DRSO shall send the RRSO a packet containing instructions 
and leak test kits for radioactive sources within their Region. 
 
  8.4.3 The DRSO shall be responsible to have the completed leak test packets 
analyzed by Arizona State University. 
 
  8.4.4 The DRSO shall maintain records of physical inventories and leak testing 
for a minimum of five (5) years. 

 
 8.5 RRSO Responsibilities 
 
  8.5.1 The RRSO shall assist the DRSO in performing physical inventories and 
leak testing within their Region.  
 
   8.5.1.1 Upon receipt of the leak test packet and instructions, the RRSO 
shall perform the physical inventory and leak test for all radioactive materials within their Region 
or specific sources as identified by the DRSO. 
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   8.5.1.2 The RRSO shall return the completed leak test(s) to the DRSO 
on or before the deadline indicated in the instructions received with the test packet(s). 
 
 
9.  AUDITS 
 
 9.1 An audit of the content and implementation of the radiation safety program shall be 
performed annually. 
 
  9.1.1 The audit shall be performed by the DRSO or other individual designated 
by the DRSO. The “ADOT Radiation Safety Program Audit Checklist” may be found in 
Attachment #7. 
 
 9.2 Problems identified by the audit shall be corrected in a timely manner. 
 
 
10.  RADIATION SURVEY EQUIPMENT 
 
 10.1 All radiation detection instruments (survey meters) used for purposes of 
demonstrating compliance with regulatory requirements shall be calibrated at least annually by an 
organization licensed by the NRC or an Agreement State to perform such calibrations. 

 
  10.1.1 The DRSO shall coordinate the scheduling for calibration of survey meters 
with each RRSO.  

 
  10.1.2 The DRSO shall maintain a record of survey meter calibrations. A copy of 
the calibration shall accompany each survey meter upon its return to the respective RRSO. 
 
 10.2 Each RRSO shall be assigned a survey meter (Geiger counter). 

 
 10.3 The following checks shall be performed on each survey meter prior to its use: 
 

• Battery check 
• Calibration date check 
• Response check using a gauge or check source 



P.P.D. No. 16  ADOT RADIATION SAFETY PROGRAM 
February 27, 2009 
Page 15  
 
 
11. POSTING AND LABELING 
 
 11.1 Each area in which nuclear gauges are used or stored shall be posted with a sign 
bearing the radiation symbol and the words “Caution – Radioactive Materials” similar to 
Attachment #2. (Posting legends and background must meet NRC specifications.) 
 

11.2 Each area in which nuclear gauges are used or stored shall be posted with a 
“Title 12, License No. 7.31, Notice Form” similar to Attachment #3, and a copy of the most 
current “Emergency Contact List” similar to the format of Attachment #4. 

 
 11.3 Posting of caution signs is not required in areas or rooms containing radioactive 
materials for periods of less than eight (8) hours if the materials are under constant surveillance and 
control. 
 
 
12. OPERATING PROCEDURES 
 
 12.1 Radiation Safety Officers shall perform periodic field inspections to ensure only 
authorized individuals transport or use field nuclear gauges or laboratory nuclear gauges, they are 
on the authorized user list, and they wear the personnel monitoring device (TLD) assigned to them.  
Nuclear gauge operators failing to follow all provisions of this policy may be removed from the 
listing of authorized users and may be subject to ADOT’s Progressive Discipline Policy.  
 
 12.2 The operator of the field nuclear gauge shall maintain surveillance and control over 
the gauge at all times when removed from the nuclear gauge containment system (see illustrations 
below). At job sites, the employee shall not walk away from the gauge when it is left on the 
ground. The operator must take action necessary to protect the gauge from danger of moving 
construction equipment. 
 

        
 

Nuclear Gauge Containment System 
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 12.3 All employees shall wear a TLD when handling or using a nuclear gauge. 
Employees shall not wear another person’s TLD and shall not store the TLD with or near the 
gauge. If the TLD is lost or damaged, the RSO must be notified immediately. 
 
 12.4 When a field nuclear gauge is not in use, the handle shall be locked in the shielded 
position (radioactive source shielded) and the gauge placed, secured, and locked in its nuclear 
gauge containment system, which is secured and locked to the bed of a pick-up truck.  No radiation 
labels shall be applied to the outside of the nuclear gauge containment system. When the gauge is 
not in use at a temporary job site, and with prior approval by an RSO, it may be stored and secured 
in the locked trunk of a car, stored and secured in a van, or stored and secured in a locked storage 
shed. (All storage locations shall meet two levels of security criteria. See Section 15.5) 
 
 12.5 Before removing a gauge from its place of storage, ensure it is in the fully shielded 
position and the source rod is locked. Place the gauge in the transport case (if applicable) and lock 
the case. 
 
 12.6 Complete the “Radioactive Materials Unit Transportation/Transfer Receipt Form”, 
Attachment #11, whenever a gauge is checked out to be transported for use at a temporary job site 
or returned to storage. 
 
 12.7 Use the gauge according to the manufacturer’s instructions and recommendations. 
 
 12.8 Return the gauge to its proper locked storage location at the end of the work shift. 
The storage location shall meet the two independent physical controls criteria stated in Section 
15.6. 
 
 12.9 Perform routine cleaning and maintenance according to the manufacturer’s 
instructions and recommendations. 
 
 12.10 Individuals operating gauges shall practice the ALARA concept at all times and 
shall keep unauthorized individuals out of the operating area a minimum distance of fifteen (15) 
feet. 
 
 12.11 The operator shall never unnecessarily be exposed to, touch, or directly handle the 
unshielded source. 
 
 12.12 Unless absolutely necessary, do not look under the gauge when the source rod is 
being lowered into the ground. If you must look under the gauge to align the source rod with the 
hole, follow the manufacturer’s procedures to minimize radiation exposure. 
 
 12.13 After completion of each measurement in which the source is unshielded, 
immediately return the source to the shielded position. 
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 12.14 Individuals operating gauges shall keep the Department Radiation Safety Officer 
and Regional Radiation Safety Officer informed of the assigned storage location for each gauge.  If 
a gauge is not returned to its assigned storage location at the end of the day, the DSRO and RRSO 
shall be notified of the location and provisions for storing the gauge. 
 
 12.15 In the event a gauge is lost or stolen, immediately notify an RSO. 
 
 
13. EMERGENCY PROCEDURES 
 
 13.1 In the event of an accident: 
 
  13.1.1 Locate the gauge and/or source(s). 
   
  13.1.2 Immediately secure the area and keep all unauthorized personnel away from 
the nuclear source(s) until the situation is assessed and radiation levels are known.  A radius of 
fifteen (15) feet will be sufficient.  Do not leave the area unattended. However, perform first aid for 
any injured individuals and remove them from the area only when medically safe to do so. 
 
  13.1.3 Perform a visual inspection of the nuclear gauge to determine if the 
radioactive source housing and/or shielding has been damaged. 
 
  13.1.4 PROCEDURE 1 - If the gauge is damaged but is intact, and the source is 
obviously in place and not damaged (superficial damage, dented, dropped, minor damage): 
 
   13.1.4.1 Place the gauge in its transport case and return the gauge to its 
storage location. Contact the Regional Radiation Safety Officer (or their designated alternate) 
and/or the Department Radiation Safety Officer (or their designated alternate) and make 
arrangements for returning the gauge to the Materials Group Standardization Unit (Annex). 
 
  13.1.5 PROCEDURE 2 - If the gauge is severely damaged (fire, major run-over, 
torn apart), or is not in a condition to determine the source integrity: 
 
   13.1.5.1 Stop all access to and from the site. If a vehicle/equipment is 
involved, it must not be moved until the extent of the contamination, if any, of the 
vehicle/equipment and its operator is determined. Do not walk through the damage site.  
Quarantine a minimum fifteen (15) feet radius around the damage site.  The operator shall attempt 
to prevent themselves and others from exposure. 
 
   13.1.5.2 Gauge users and other potentially contaminated individuals 
should not leave the scene until emergency assistance arrives. 
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   13.1.5.3 At the earliest possible time, after the situation has been 
stabilized and is under control, contact the Regional Radiation Safety Officer (or their designated 
alternate) and/or the Department Radiation Safety Officer (or their designated alternate).  
Describe the present conditions and follow the instructions given. 
 
   13.1.5.4 The RSO shall arrange for a radiation survey to be conducted as 
soon as possible by a knowledgeable person using appropriate radiation detection instrumentation. 
The survey is to assess the integrity of the source encapsulation and shielding to determine the 
extent of contamination, if any, of personnel, equipment, facilities, or areas. 
 
   13.1.5.5 Notify the local authorities and regulatory agencies as required 
within the time frames specified by the regulations. 

 
 13.2 Notifications 
 

13.2.1 The following occurrences must be reported to the ARRA authorities in 
accordance with the time frames and methods specified in the applicable 
regulations. 

 
• Lost, stolen, or missing sources 
• Events that cause, or threaten to cause, exposures to 
 individuals in excess of regulatory limits 
• Leaking or contaminated sealed sources 

 
 13.3 When initial reports are made by phone, written reports must be submitted within 
thirty (30) days. 
 
 13.4 In the event that a nuclear gauge is lost or stolen: 
 
  13.4.1 Immediately notify the Regional Radiation Safety Officer (or their 
designated alternate) and/or the Department Radiation Safety Officer (or their designated 
alternate). 
 
 13.5 Emergency Contacts 
 
  13.5.1 The Regional Radiation Safety Officer and/or the Department Radiation 
Safety Officer should be the first individuals contacted.  In the event that they cannot be reached, 
their designated alternate should be contacted. 
 
   13.5.1.1 An example of the format for the “Emergency Contacts” list is 
given in Attachment #4. The list of emergency contacts shall be maintained to reflect current 
information. 
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  13.5.2 The Department Radiation Safety Officer shall be the primary contact with 
the Arizona Radiation Regulatory Agency, and other local authorities, as appropriate in accordance 
with R12-1-445. 
 
  13.5.3 In the event that contact cannot be made with a Radiation Safety Officer or 
a designated alternate, the following should be contacted. 
 
   13.5.3.1 Arizona Radiation Regulatory Agency  

 (602-255-4845). 
 
   13.5.3.2 Department of Public Safety, Watch Commander  

 (602-223-2212). 
 
 

14. TRANSPORTATION AND TRANSFER OF RADIOACTIVE SOURCES 
 
 14.1 Any individual transporting a nuclear gauge shall be on the authorized user list, and 
wear the personnel monitoring device (TLD) assigned to them, before being issued a gauge. 
 
 14.2 The “Radioactive Materials Unit Transportation/Transfer Receipt Form” (see 
Attachment #11) shall be completed prior to transporting a gauge. When transporting any 
radioactive source, the yellow copy (or photo copy) of the completed form shall be within arm's 
length of, and visible to, the driver in the front seat or cab of the vehicle. 
 
  14.2.1 The white and pink copies of the “Radioactive Materials Unit 
Transportation/Transfer Receipt Form” shall be distributed as indicated on the form. 
 
 14.3 All transfers require the signature of the DSRO or an RRSO, or an individual 
authorized by the DRSO to approve the transfer of gauges. 
 
 14.4 When transporting any radioactive source, a copy of this Materials Policy and 
Procedure Directive shall be within arm's length of, and visible to, the driver in the front seat or cab 
of the vehicle. 
 
 14.5 All possible means shall be provided to ensure that the nuclear gauge is as far away 
from the passenger compartment as possible.  Transportation of nuclear gauges is to be in 
accordance with one of the following methods.  No exceptions are allowed. 
 
 14.6 Follow all applicable requirements when transporting the gauge. See checklist in 
Attachment #5. 
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 14.7 When transporting a field nuclear gauge, the handle shall be locked in the shielded 
position (radioactive source shielded), and the shutter (sliding block) fully closed. Place the gauge 
in the transport case and lock the case. Block and brace the gauge to prevent movement during 
transport and lock the gauge in or to the vehicle. This shall be achieved by placing the gauge in the 
locked transport case which is secured to the nuclear gauge containment system that is fastened to 
the transport vehicle. Ensure all mechanisms are in the locked position. No radiation labels shall be 
applied to the outside of the nuclear gauge containment system. 
 
 14.8 When transporting laboratory nuclear gauges, the gauge shall be locked in its 
approved transport case.  The transport case containing the laboratory nuclear gauge shall be so 
blocked and braced in the transportation vehicle such that it cannot change position during 
conditions normally incident to transportation.  The laboratory nuclear gauge shall never be 
unattended during transport.  
 
 14.9 Two levels of security shall be maintained at all times. Nuclear gauges shall be 
securely locked in the transportation vehicle as shown below. 
 
  14.9.1 Pick-up truck:  In the extreme rear of the vehicle. 
 
  14.9.2 Sedan:  In the trunk of the vehicle. 
 
  14.9.3 Van:  In the rear of the vehicle as far from the occupants as possible. 
 
  14.9.4 Gauges shall not be transported in the passenger area of the vehicle. 
 
  14.9.5 The Department Radiation Safety Officer shall be contacted for approval of 
any other method of transportation utilized. 
 
 14.10 The DRSO shall maintain records that indicate the location of all Department 
gauges statewide.   
 
 14.11 The RRSO shall maintain records that indicate the location of all Department 
gauges currently being utilized within their Region. 
 
 14.12 The DRSO may transfer gauges directly to construction offices. In such cases, the 
RRSO shall be notified. 
 
 14.13 The DRSO may transfer gauges to the RRSO for distribution to construction 
offices. 
 
 14.14 The RRSO may only transfer gauges to construction offices within their Region. 
 
 14.15 Gauges shall not be transferred from construction office to construction office. 
 
 14.16 Gauges not scheduled for use for extended periods [approximately ninety (90) 
days] shall be returned to the Materials Group Standardization Unit (Annex). 
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15. STORAGE FACILITIES 
 
 15.1 Nuclear gauges (field and laboratory) shall be properly secured against 
unauthorized removal at all times when they are not in use. 
 
 15.2 When not in use on the job site, each field nuclear gauge shall be stored at all times 
in its approved, locked transport case which is attached inside the locked nuclear gauge 
containment system (ensure all locking mechanisms are in the locked position). 

 
 15.3 A field nuclear gauge stored at a temporary job site away from Central or Regional 
storage facilities shall be stored in a locked and fixed (non-portable) storage unit, or in a locked 
storage room, within a secured office, laboratory, warehouse, or storage building. 

 
  15.3.1 A field nuclear gauge may be stored in the locked transport case which is 
attached inside the locked nuclear gauge containment system which is bolted to the bed of the truck 
[not to exceed sixty-six (66) hours of storage] with all locking mechanisms in the locked position. 
 
  15.3.2 If it is anticipated the storage will exceed sixty-six (66) hours, the gauge 
must be secured utilizing the method described in Section 15.3. The vehicle shall not be used on 
public roadways without removing the empty gauge containment system from the truck, or placing 
the gauge back in the containment system, with all locking mechanisms in the locked position 
(ensure vehicle operator is on the authorized user list). 
 
 15.4 Storage areas for all nuclear gauges shall be inspected and approved by the 
Department and/or a Regional Radiation Safety Officer prior to its use for actual storage. 
 
 15.5 The storage area shall be designed to prevent unauthorized access. A minimum of 
two independent physical controls that form tangible barriers shall be used to secure nuclear 
gauges from unauthorized removal or theft while in storage. 
 
 15.6 The storage area shall be located no closer than fifteen (15) feet from a permanent 
work station, such as a desk or work table. 
 
 15.7 The unrestricted area surrounding each storage unit throughout the state shall not 
exceed two (2) millirem/hr. 
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 15.8 Storage areas shall be conspicuously posted with the following information: 
 
  15.8.1 ARRA-6 NOTICE TO EMPLOYEES. (An illustration is provided in 
Attachment #1.) 
 
  15.8.2 CAUTION-RADIOACTIVE MATERIALS. (An illustration is provided in 
Attachment #2.) 
 
  15.8.3 TITLE 12, LICENSE NO. 7-31, NOTICE FORM. (An illustration is 
provided in Attachment #3.) 
 
  15.8.4 EMERGENCY CONTACTS LIST.  (A sample of the format for the 
“Emergency Contacts” list is provided in Attachment #4.) 
 
 15.9 DRSO Responsibilities 
 
  15.9.1  The DRSO shall be responsible for the main storage facility located at 
the Materials Group Standardization Unit (Annex). 
 
  15.9.2  The DRSO shall maintain records of permanent and temporary site 
locations and annual inspection reports received from the RRSO. 
 
  15.9.3  The DRSO shall be responsible for notification to the ARRA 
concerning new storage locations of radioactive materials. 
 
  15.9.4  The DRSO shall inspect each Region's permanent storage facility 
annually for compliance with the Department's Radioactive Materials License. 
 
 15.10 RRSO Responsibilities 
 
  15.10.1  The RRSO shall inspect all permanent and temporary storage sites 
within their Region annually for compliance with the Department's Radioactive Materials License.  
The inspection results shall be recorded on the “Radiation Materials Inspection Report” form (see 
Attachment #9) and a copy shall be forwarded to the DRSO. 
 
  15.10.2  All newly designated storage sites in a Region shall be inspected by 
the RRSO before radioactive materials can be stored at the new location.  A copy of the inspection 
report, along with a plan drawing of the facility and the storage area within the facility shall be 
promptly forwarded to the DRSO. 
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16. MAINTENANCE, REPAIR, AND CALIBRATION 
 
 16.1 Each nuclear gauge shall be calibrated at least every twelve (12) months. A record 
of gauge calibrations shall be maintained by the DRSO or his/her designated representative. 
 
 16.2 All maintenance, repair, and calibration of gauges shall be performed by personnel 
authorized by the DRSO. 
 
 16.3 Individuals performing the maintenance, repair, or calibration of radioactive 
devices must wear the TLD assigned to them. 
 
 16.4 Calibration of nuclear gauges shall be performed in accordance with the applicable 
standard test procedure. 
 
 16.5 To ensure that calibrations are performed at the prescribed interval; the DRSO shall 
utilize a system for tracking when calibrations need to be performed. 
 
 16.6 The DRSO shall coordinate the required scheduling for gauge calibration with each 
RRSO and/or gauge user. 
 
 16.7 If any malfunction in a gauge is detected, the DRSO shall be contacted 
immediately. 
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17. RECORDS 
 
 17.1 The following records and documents shall be maintained for at least the minimum 
time period specified in the license, or applicable NRC or Agreement State regulations, unless 
permanent retention is specified below. In the absence of a specific requirement, retain for at least 
five (5) years. 
 

• Current license 
• Current copies of the applicable state and federal regulations 
• Instrument calibration records (retain permanently) 
• Personnel exposure records (retain permanently) 
• Evaluation of dose to members of the public 
• Records of receipt of radioactive materials 
• Physical inventory of radioactive material 
• Records of transfer of shipment of radioactive materials 
• Gauge utilization log 
• Radiation safety training documentation (initial and refresher) 
• Hazmat training documentation (initial and refresher) 
• Radiation and contamination surveys (retain permanently) 
• Leak test records 
• Audits of the radiation safety program 
• Copy of the IAEA Certificate of Competent Authority for each source 
• Type A package testing results 
• Shipping papers 

 
 

 
James P. Delton, P.E. 
Assistant State Engineer 
Materials Group 

 
 

Attachments (12)
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Intermodal Transportation Division – Materials Group 
     1221 North 21st Avenue     Phoenix, Arizona 85009-3740 

                  Phone (602) 712-7231     FAX (602) 712-8138 

 
Janice K. Brewer 

Governor 
 

John S. Halikowski 
Director 

 
 

 
Floyd Roehrich Jr. 

State Engineer  

 
 
 
 
 

- NOTICE - 
 

ARTICLES 4 AND 10 OF THE STATE OF ARIZONA, 
OFFICIAL COMPILATION OF ADMINISTRATIVE 
RULES AND REGULATIONS, TITLE 12; THE 
RADIOACTIVE MATERIALS LICENSE (NO. 7-31); 
AND RELATED CORRESPONDENCE; ARE ON FILE 
AT THE MATERIALS GROUP QUALITY 
ASSURANCE SECTION AND AT EACH MATERIALS 
GROUP REGIONAL LABORATORY. 
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EMERGENCY CONTACTS 
 
The Regional Radiation Safety Officer and/or the Department Radiation Safety 
Officer should be the first person(s) contacted. In the event they cannot be reached, 
their designated Alternates should be contacted. 
 

EMERGENCY CONTACT PERSONNEL 
RADIATION SAFETY 

OFFICER (RSO) TITLE LOCATION WORK # HOME/CELL #

FIRST AND LAST NAME DEPARTMENT RSO MATERIALS 
CENTRAL LAB ###-###-#### ###-###-#### 

FIRST AND LAST NAME ALTERNATE 
DEPARTMENT RSO 

MATERIALS 
CENTRAL LAB ###-###-#### ###-###-#### 

FIRST AND LAST NAME ALTERNATE  
DEPARTMENT RSO 

MATERIALS 
CENTRAL LAB ###-###-#### ###-###-#### 

FIRST AND LAST NAME REGIONAL RSO PHOENIX ###-###-#### ###-###-#### 

FIRST AND LAST NAME ALTERNATE  
REGIONAL RSO PHOENIX ###-###-#### ###-###-#### 

FIRST AND LAST NAME REGIONAL RSO TUCSON ###-###-#### ###-###-#### 

FIRST AND LAST NAME ALTERNATE  
REGIONAL RSO TUCSON ###-###-#### ###-###-#### 

FIRST AND LAST NAME REGIONAL RSO PRESCOTT ###-###-#### ###-###-#### 

FIRST AND LAST NAME ALTERNATE 
REGIONAL RSO PRESCOTT ###-###-#### ###-###-#### 

FIRST AND LAST NAME REGIONAL RSO FLAGSTAFF ###-###-#### ###-###-#### 

FIRST AND LAST NAME ALTERNATE 
REGIONAL RSO FLAGSTAFF ###-###-#### ###-###-#### 

 
The Department Radiation Safety Officer shall be the primary contact with the 
Arizona Radiation Regulatory Agency, and other local authorities, as appropriate 
in accordance with R12-1-445. 
 
In the event that a Radiation Safety Officer or an alternate cannot be contacted 
from the above list, contact: 
 

Arizona Radiation Regulatory Agency 602-255-4845 

Department of Public Safety  
Watch Commander 602-233-2212 
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                       ADOT Radiation Safety Shipping Checklist 

 

 
 
 
 
 Gauge Model _________________   Serial Number ___________________ 

 
PACKAGE INSPECTION: 

  Gauge locked in safety position 
  Shipping case in unimpaired physical condition except for superficial marks 
  Tamper-evident security seal applied to shipping case 

PACKAGE MARKING AND LABELS: 
  Proper shipping name (with RQ designation, if applicable) 
  Correct label type (Yellow II, White I) 
  Correct nuclide(s), activities in SI units (i.e. GBq) 
  Correct Transport Index (dose rate at 1 meter in millirem/hour) 
  Type A package label 
  Ship-to address matches label, bill of lading 
  Cargo Aircraft Only Label (for air shipments) 

SHIPPING PAPERS: 
  Reportable quantity designation (RQ)  if package contains Am-241  
  Proper shipping name, UN ID, Hazard Class (e.g., Radioactive material, Type A package, Special form, UN3332, 7) 
  Nuclide(s) and activities in SI units (i.e., GBq)  
  Type A package specification 
  Label specification (e.g., Yellow II, White I) 
  Transport index (TI)  
  Package dimensions (with unit of measure) 
  Emergency contact telephone number listed 
  Shipper’s certification signed 
  Emergency response information sheet attached 
  IAEA Certificates listed and attached (for air shipments) 

 
Checked by (Initials):       Date : ________________________ 
 
02-11-09 
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                         ADOT Public Dose Calculation Worksheet                                  
 

To demonstrate compliance, this document must show the maximum dose to any member of the public will be less than 
100 millirems in a year and the maximum dose in any unrestricted area will be less than 2 millirems in any one hour.  The 
typical limiting case involves the storage of gauges.  Several simplifying and conservative assumptions are made in this 
calculation method. More realistic assumptions can be made or actual measured dose rates can be used if necessary to 
demonstrate compliance. 

• No shielding other than the shielding in the gauge is assumed to be present.   
• All gauges are assumed to be at the same distance as the closest gauge. 
• Sources are assumed to remain in the shielded position within the gauge.   
• Each gauge is assumed to be a point source and dose rates are assumed to decrease with the inverse square of distance 

from the gauge. 
• Gauges are assumed to be in storage all of the time. 
 

Step Instruction Result  
 DOSE TO MEMBER OF PUBLIC IN ONE YEAR  

1. Identify the individual member of the public likely to receive the highest dose from gauges in storage.  This 
will be the person who spends the most time in the vicinity of the stored gauges or who is closest to the 
gauges.  This individual will be the focus of the calculation.  

 

2. Determine the maximum dose rate in millirem/hr at a distance of three feet (1 meter) for each gauge kept 
in the storage location.  This value may be obtained from the radiation profile in the gauge operation 
manual, from the manufacturer, or from Transport Index on the Yellow II label on the transport case.  
Calculate the sum of the dose rate values for all of the gauges that may be stored at this location and 
enter the result. Remember to include both gamma and neutron dose. 

 

3. Enter the distance in feet from the position occupied by the person identified in step 1 to the nearest 
gauge in the storage area.  

 
 

4. Calculate the square of the distance from step 3 and enter the result.  
5. Divide the value from step 4 by 9 and enter the result.  This is a factor which accounts for the difference 

between the dose rate at 3 feet and the dose rate at the distance at which the person is located.   
 

6. Divide the dose rate (millirem/hr) from step 2 by the result from step 5 and enter the result.     
7. Enter the number of hours in a year that the individual will be present in the vicinity of the gauges.  For 

example, an individual working full-time near the gauges, would be present approximately 2000 hrs in a 
year (8 hrs per day x 5 days per week x 50 weeks per year).  

 

8. Multiply the result from step 6 by the result from step 7 and enter the result.  This is the maximum dose in 
millirem the individual could receive in one calendar year.  If this value is less than 100 millirem, the 
annual dose limit is met; continue with step 9 to determine if the unrestricted area dose rate limit is met.  
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 DOSE IN UNRESTRICTED AREAS IN ONE HOUR  

9. Determine the minimum distance in feet to any unrestricted area outside the gauge storage area and 
record the value.  This could be an area above, below, or adjacent to the storage area that is unrestricted 
for the purpose of radiation control. The area need not be occupied, just accessible to members of the 
public, which may include company employees. 

 

10. Calculate the square of the distance from step 9 and enter the result.  
11. Divide the value from step 10 by 9 and enter the result.  This is a factor which accounts for the difference 

between the dose rate at 3 feet and the dose rate at the distance in step 9. 
 

12. Divide the dose rate (millirem/hr) from step 2 by the result from step 11 and enter the result. This is the 
maximum dose in millirem that could be received in one hour in the closest unrestricted area.  If this value 
is less than 2 millirem, the dose limit for unrestricted areas is met.   

 

 
Calculations performed by __________________________________________     Date ______________________ 
 
If either dose limit is exceeded, you should either recalculate that dose using more realistic assumptions and data or take steps 
to reduce the dose received by members of the public using the principles of time, distance, and shielding.    
 

• Limit the time personnel spend in the vicinity of the gauges  
• Increase the distance between the gauges and personnel 
• Add shielding to reduce the dose rate 

 
Occupancy Factors 

 
The following occupancy data may be used when data for specific personnel are not available.   
 

Area Occupancy Factor (T) 
Work areas such as offices, laboratories, shops, wards, nurses' stations; living quarters; children's 
play areas; and occupied space in nearby buildings. 

Full Occupancy 
(T=1) 

Corridors, rest rooms, elevators using operators, unattended parking lots.  Partial Occupancy 
(T=1/4) 

Waiting rooms, toilets, stairways, unattended elevators, janitor's closets, outside areas used only 
for pedestrians or vehicular traffic. 

Occasional Occupancy 
(T=1/16) 

 
Reference:  NCRP Report No. 49, Structural Shielding Design and Evaluation for Medical Use of X-Rays and Gamma Rays of 
Energies Up to 10 MeV, 1976 
 

Shielding Half-Values* 
Material Cs-137 Gamma Radiation AmBe Neutron Radiation 

Lead ¼ in. N/A 
Concrete 2 in. 4 in. 

 
*The half-value is the thickness of material that will reduce the dose rate by one-half. 

 
02-11-09 
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                 ADOT RADIATION SAFETY PROGRAM AUDIT CHECKLIST                
 

Licensee name ___________________________ License No.________________________________
 

Auditor's name (print) ______________________  Date of Audit _______________________________
 

Auditor's signature ____________________________________                                                                
 

Audit Item Yes No Comments 

1.  Audit History    

    a. Last audit at this location (date)?    

    b. Were previous audits conducted yearly?    

    c. Were any deficiencies noted during the last two audits?  
Any deficiencies repeated? 

   

    d. Were corrective actions taken?      

2.  Organization and Scope of Program    

    a. If the mailing address or place of use changed, was the 
license amended? 

   

    b. If the RSO changed, was the license amended?  Does the 
new RSO meet the training requirements? 

   

    c. Does the license authorize all of the radionuclides in the 
gauges possessed? 

   

    d. Are the actual uses of gauges consistent with the 
authorized uses on the license? 

   

    e. Is the RSO fulfilling his/her duties?    

3.  Training and Instructions to Workers    

    a. Have all workers received initial radiation safety training?  
Refresher training? 

   

    b. Have all workers received required Hazmat training?  
Refresher training? 

   

    c. Are training records maintained for each individual?    

    d. Did interviews/observations reveal gauge operators know 
emergency procedures?  Leak testing procedures?  
Service procedures?  Transportation procedures?    
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4.  Radiation Detection Instruments    

    a. Is a survey meter available for radiation measurements?  
Frisker for contamination measurements? 

   

    b. Have the instruments been calibrated within the last year?    

    c. Are calibration records maintained?    

    d. Are operation checks performed prior to use?    

5.  Gauge Inventory         

    a. Is a record kept showing receipt of each gauge?    

    b. Are all gauges physically inventoried at least every six 
months? 

   

    c. Are records of inventories maintained?    

6.  Personnel Radiation Protection     

    a. Are ALARA considerations incorporated into the radiation 
safety program? 

   

    b. Are all personnel assigned TLD badges?      

    c. Do all personnel wear their TLD badges in the restricted 
area and when handling gauges?  Are badges properly 
stored when not in use? 

   

    d. Are TLD badges exchanged at least quarterly and 
processed by a NVLAP accredited organization? 

   

    e. Are dosimetry reports reviewed by the RSO when 
received? 

   

    f. If a worker declared her pregnancy, were the applicable 
requirements met? 

   

    g. Were radiation and contamination surveys in restricted and 
unrestricted areas performed quarterly? 

   

    h. Are records of surveys maintained?    
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Audit Item Yes No Comments 

7.  Public Dose    

    a. Are gauges used and stored in a manner to keep public 
doses below 100 millirem in a year? 

   

    b. Has a survey or evaluation been performed to demonstrate 
public dose limits are met? (indicate the date)   

   

    c. Have there been any changes in the use or storage of 
gauges or in the use of surrounding areas that would 
necessitate a new survey or evaluation?   

   

    d. Are unrestricted area radiation levels less than 2 millirem in 
any one hour? 

   

    e. Are gauges stored in a manner to prevent unauthorized 
use or removal? 

   

    f. Are records maintained?    

8.  Operating and Emergency Procedures    

    a. Are current copies of operating and emergency procedures 
available to each individual? 

   

    

    b. Did any emergencies occur?  Were they properly handled?    

9.  Leak Tests    

    a. Was each customer gauge leak tested upon receipt?    

    b. Are leak tests performed in accordance with procedures?    

    c. Is each gauge in inventory leak tested at least every 6 
months? 

   

    d. Are records of leak test results maintained for each 
gauge? 

   

    e. Were any sources found leaking?       

10.  Maintenance of Gauges    

    a. Are procedures followed for cleaning and lubrication of 
gauges? 

   

    b. When the source rod is removed from the gauge is it 
stored in a shielded pig? 

   

    c. Do personnel observe good ALARA practices?    
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Audit Item Yes No Comments 

11.  Transportation    

    a. Are DOT 7A packages used for transport of gauges?  Is 
documentation of package testing maintained? 

   

    b. Is special form source documentation maintained?    

    c. Packages have two labels (e.g. Yellow-II) on opposite 
sides with TI, nuclide, activity, and hazard class?  Cargo 
only label? 

   

    d. Packages are properly marked?    

    e. Packages are inspected prior to shipment?    

    f. Packages are sealed (cases locked)?    

    g. Shipping papers are properly prepared for all gauges 
shipped? 

   

    h. Bill of lading (shipping papers) and emergency instructions 
are within drivers reach during transport? 

   

    i. Packages are not carried in passenger compartment of 
vehicle? 

   

    j. Packages are secured against movement in vehicle?    

12.  Notifications and Reports    

    a. Was any radioactive material lost or stolen?  Were reports 
made? 

   

    b. Did any overexposures occur?  Were reports made?    

    c. If any events occurred, was the root cause determined and 
corrective actions taken? 

   

13.  Posting and Labeling    

    a. "Notice to Workers" posted?    

    b. Notice posted stating where workers can read a copy of 
the regulations and license? 

   

14.  Summary of Deficiencies Identified During Audit (attach additional sheets as necessary) 

 Deficiencies 
 
 
 

Proposed Corrective Actions/Planned Completion Date

15.  Other Recommendations for Improvement (attach additional sheets as necessary) 
 
 
 
 

 
02-11-09 
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                                     DECLARATION OF PREGNANCY                      
 
 

I hereby voluntarily declare that I am pregnant.  
 
My best estimate of the date of conception is                           (mm/dd/yyyy) 
 
While this declaration is in effect, I agree to abide by all restrictions deemed necessary by 
Arizona Department of Transportation to keep the occupational exposure to my unborn child 
below 500 mrem.  This may include accepting reassignment to different job at equal pay for the 
duration of the pregnancy.  
 
I understand that I may revoke this declaration at any time by providing written notification to the 
Department Radiation Safety Officer.   
 
 
Name (print)                                                           EIN or SSN   ________________________
 
Signature                                                 _        Date  _________________________
 
 
 
 

 TO BE COMPLETED BY DRSO 
 
 
Received by                                             _________              Date  
______________________
                         Department Radiation Safety Officer 
 
1. Dose estimate for period from conception to declaration:                  mrem 
  
 
2. Dose that may be received during remainder of pregnancy:                  mrem 
 (500 mrem - line 1)  If line 1 > 450 mrem, enter 50 mrem. 
 
3. Likely to receive > 50 mrem during pregnancy?        Yes           No             
 (If yes, monitoring required.) 
 

 
02-11-09 
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   ARIZONA DEPARTMENT OF TRANSPORTATION   *   MATERIALS GROUP 
 
 
 
 
 
 
        James P.  Delton 
  Assistant State Engineer 

 
             1221 NORTH 21ST AVENUE      PHOENIX, ARIZONA 85009-3740      PHONE (602) 712- 7231 

 
 POLICY AND PROCEDURE DIRECTIVE 

 
 

TO: ALL MANUAL HOLDERS PPD NO.  No. 17 
SUBJECT:  
 

ACQUISITION, DISPOSAL, AND USE OF  
ADOT-LICENSED MATERIAL SOURCES 
AND STOCKPILE SITES 

 

EFFECTIVE DATE: 
 

February 27, 2009 
 
 

 
 
 
1. GENERAL 
 

1.1 This Policy and Procedure Directive (PPD) describes the procedures, roles, and 
responsibilities for ADOT Districts and Materials Group to acquire, dispose of, and use 
ADOT-licensed material sources and stockpile sites.  The PPD also advises District and 
contractor personnel in how to obtain approval to use ADOT-licensed material sources for 
construction projects.  This PPD requires involvement by the Materials Group and the Districts 
in locating and identifying proposed sites, as well as disposing of sites that are no longer needed.  
Input from each construction and maintenance Org is imperative to locating new sites and 
making recommendations to expand or dispose of existing sites. 
 
2. ACQUISITION AND DISPOSAL PROCEDURES 
 

2.1 The ADOT Materials Group, Material Source Supervisor (MSS) will arrange for 
material sources and stockpile sites, statewide.  Stockpile sites that Materials Group will secure 
for District use include the following: 
 

• sites that have stockpiles only  
• sites that have no equipment storage (temporary storage activities are acceptable) 
• sites that have no facilities (buildings, restrooms, fueling stations) 

 
2.2 The District personnel and the MSS will continually seek opportunities for 

developing new material sources and stockpile sites.  Input from the Resident Engineer, 
Maintenance Engineer, State Geotechnical Design Engineer, and land manager or owner will be 
critical in locating sources/sites suitable for project needs.  However, in most cases, the State 
Materials Engineer and the District Engineer must be agreeable to obtaining or disposing of any 
material source or stockpile site. 
 

2.3 The MSS will submit an application (SF-299) to the federal land managing 
agency to identify the need for a new, or renewal of the, license.  The term “license” applies to 
Special Use Permits, Letters of Consent (Title 23 Appropriation), Operational Agreements, Haul 
Road Easements, and other documents for which the State Materials Engineer has delegated 
authority.  The MSS, or designated representative, will be the sole point of contact with the land 
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manager.  If the source/site is located on private land, the same protocol exists, except a letter or 
phone call (rather than submitting the SF-299) to the private land owner will be initiated by the 
MSS. 
 

2.4 Materials Group will coordinate with the District to delineate the material source 
or stockpile site boundaries. Materials Group will obtain title reports, obtain aerials, sketch the 
boundary, provide legal descriptions, initiate geotechnical investigations, and request 
environmental clearance from the ADOT Office of Environmental Services (OES), or in some 
cases, from the land manager. 
 

2.5 The MSS will coordinate all licensing activities with the District Engineer, or 
designated representative. The State Materials Engineer, or designated representative, will 
coordinate with ADOT Risk Management regarding the terms of the license.  All permits and 
licenses shall be reviewed by a representative of the Attorney General’s office.  The State 
Materials Engineer will sign the license issued. 
 

2.6 Prior to disposal of a material source or stockpile site, the District Engineer must 
approve that the disposal process may commence.  Reclamation/restoration of the source/site 
will be completed prior to any action taking place. 
 

2.7 The MSS will work with the ADOT Materials Right-of-Way Agent to facilitate 
the disposal process. 
 
3. USE OF ADOT-LICENSED SOURCES BY CONTRACTORS 

 
3.1 The Resident Engineer (RE) will ensure that the contractor supplies a new 

environmental assessment anytime an ADOT-licensed source is proposed for a project. 
The environmental assessment form will need to have the following attachments: 

 
• copy of the license or permit from the land manager or owner,  
• copy of the most current environmental determination or analysis,  
• project-specific plan of operations,  
• project-specific reclamation/restoration plan, and  
• Erosion and Pollution Control Plan (EPCP), or Stormwater Pollution  

Prevention Plan (SWPPP), as required in Section 3.4. 
 

3.2 The RE will review and submit the documents listed in Section 3.1 to the MSS, 
who will review and forward the items to the land manager or owner, as appropriate.  Review 
and approval of these documents must be completed by the RE, MSS, and land manager or 
owner, prior to the contractor bringing any equipment on site. 
 

3.3 The RE will ensure that the contractor adheres to the approved project-specific 
plan of operation and the approved reclamation/restoration plan.  Following these approved 
plans will ensure that the contractor continues to work toward the goal of remediation while 
conducting activities such as mining, blasting, and stockpiling.  To the extent practicable, any 
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changes to these plans shall be approved by the MSS, the land manager or owner, and the 
District prior to any additional work being conducted on-site. 
 

3.4 The RE will ensure that the source/site is included in the SWPPP or EPCP for the 
construction project.  If the construction project does not require a SWPPP or an EPCP, the 
contractor shall prepare and implement a SWPPP or an EPCP for ancillary facilities; for 
example, the haul road and the entire pit boundary (as depicted on the plat map and pit sketch).  
Implementation, inspection, and maintenance of the Best Management Practices (BMPs) will be 
the responsibility of the District or contractor. 
 

3.5 The RE will provide Materials Group with any revisions to all required 
documents and all inspection reports upon completion of the project, unless changes are as 
specified in Section 3.3. 
 

3.6 Representatives from Materials Group and the District, the land manager or 
owner, and the contractor shall meet on-site no sooner than one week prior to project completion 
to ensure that restoration activities are being completed as proposed. 
 
4. SUMMARY 
 

4.1 The MSS will facilitate licensing by coordinating efforts between Materials 
Group, the District, the Right-of-Way agent, the OES, and the land managing agency or owner.  
All questions or concerns regarding new or existing material sources/sites will be directed to the 
MSS.  Implementing this policy will require cooperation and involvement between Materials 
Group, Districts, and the OES.  This policy is visualized as an opportunity to distribute 
responsibility, streamline license processing and contractor submittals, maintain our commitment 
to effective partnering while building teamwork, and most importantly to allow consistent 
operations statewide. 
 

 
James P. Delton, P.E. 
Assistant State Engineer 
Materials Group 
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        James P. Delton 
  Assistant State Engineer 

 
             1221 NORTH 21ST AVENUE      PHOENIX, ARIZONA 85009-3740      PHONE (602) 712- 7231 

 
 POLICY AND PROCEDURE DIRECTIVE 

 
 

TO: ALL MANUAL HOLDERS PPD NO.  18 
SUBJECT: 

 
DETERMINING SAMPLE TIMES AND  
LOCATIONS FOR END PRODUCT  
ASPHALTIC CONCRETE 

 

EFFECTIVE DATE: 
 

February 27, 2009 

 
 
 
 
1. GENERAL 
 

1.1 This procedure outlines the requirements for determining sample times and 
locations for end product asphaltic concrete. 
 

1.2 The acceptance of end product asphaltic concrete is based on statistical methods, 
making it critical that random samples be obtained.  If random samples are not obtained, the test 
results may not reflect the true characteristics of the material being evaluated. 
 

1.3 Material should not be excluded from the random sampling process just because it 
appears to be segregated or non-uniform.  With the exception of those areas outlined in the 
Specifications to be excluded from testing, all material that is placed on the project must be 
considered.  The only way that the test results will give a true picture of all the material included 
in the project is if samples are taken randomly from all the material placed.  It is the nature of 
random sampling that some of the samples will represent below average material, while others 
will represent above average material. 
 

1.4 The sample times and locations determined by this procedure should not be 
shared with the contractor until just prior to the sample being obtained, or in the case of core 
locations, until compaction of the lot is completed. 
 

1.5 On rare occasion, it may be necessary to modify the requirements of this 
procedure due to plant breakdowns, weather, or other unexpected circumstances.  In those cases, 
the Engineer and contractor must work together to identify the best solution which most closely 
adheres to the intent of this procedure.  That may involve a split lot, obtaining fewer samples 
than required by specification, or obtaining a sample prior to the time required in cases where the 
operation is unexpectedly shut down. 
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2. STRATIFIED RANDOM SAMPLING 
 

2.1 In order to ensure that samples represent the true characteristics of the entire lot 
being tested, a stratified random sampling procedure shall be incorporated into the sampling 
process.  This is accomplished by dividing the lot into sublots.  The quantity associated with 
each sublot is determined by dividing the lot by the number of samples required.  Sample times 
and locations for each sublot are then determined on a random basis.  Specific procedures to be 
followed for selecting sample times for a mixture properties lot and locations for a compaction 
lot are described below. 
 
3. SAMPLE TIMES FOR MIXTURE PROPERTIES LOT 

 
3.1 Sampling for mixture properties will be based on time or tonnage.  When paving 

is expected to be sporadic during a given shift, it may be more appropriate to sample for mix 
properties based on tonnage rather than time. 

 
3.2 In order to determine sample times, the expected duration of the paving shift is 

first divided by the number of samples to determine the duration of each sublot.  The sample 
time within each sublot is then determined on a random basis.  This is accomplished by 
multiplying a random number by the duration of the sublot, and adding that value to the 
beginning time of the sublot to be sampled.   If the duration of the shift changes after production 
begins, sample times for the remaining samples should be determined using the expected time 
left in the shift as well as the number of remaining samples. 

 
3.3 The contractor should be expected to obtain an acceptance sample as soon as 

possible after being notified that a sample is required.  Typically the sample should be obtained 
within 5 minutes of the request. 

 
3.4 Example 1 and Example 2 below illustrate how sample times are determined. 

 
EXAMPLE 1: 

 
The contractor plans to pave from 7:00 am to 5:00 pm.  Four plate samples are 
required based on the specifications for end product asphaltic concrete paving.  
Determine stratified random sample time for this scenario. 

 

First, divide the lot into four sublots; 
 

10 hour shift / 4 samples per shift = 2.5 hours per sublot 
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Sublot 1 is from 7:00 am to 9:30 am 
Sublot 2 is from 9:30 am to 12:00 pm 
Sublot 3 is from 12:00 pm to 2:30 pm 
Sublot 4 is from 2:30 pm to 5:00 pm 

 

Then, determine the specific time to sample each sublot; 
 

Random numbers are generated in accordance with Attachment #1.  For the sake 
of this example, assume the four random numbers generated are 0.502, 0.452, 
0.841 and 0.046. 
 

Multiply each random number by the duration of the sublot; 
 

0.502 x (2.5 hours) = 1.255 hours 
0.452 x (2.5 hours) = 1.130 hours 
0.841 x (2.5 hours) = 2.103 hours 
0.046 x (2.5 hours) = 0.115 hours 

 

Add the interval determined above to the start time of the sublot to determine 
actual sample time; 
 

Sample 1 to be taken at 7:00 am plus 1.255 hours = 8:15 am 
Sample 2 to be taken at 9:30 am plus 1.130 hours = 10:38 am 
Sample 3 to be taken at 12:00 pm plus 2.103 hours = 2:06 pm 
Sample 4 to be taken at 2:30 pm plus 0.115 hours = 2:37 pm 

 
EXAMPLE 2: 

 
Assume sample times are determined as shown above in Example 1.  However, at 
12:45 pm the contractor informs you that they will quit paving at 3:00 pm. 
 

Sample 1 and Sample 2 have already been taken at the times determined in 
Example 1.  At 12:45 pm there are 2 hours and 15 minutes (2.250 hours) remaining in 
the shift.  The stratified random sample times for the two remaining samples are 
determined as follows. 
 

First, divide the remaining time in the shift into two sublots; 
 

2.250 hour shift / 2 samples per shift = 1.125 hours per sublot 
 

Sublot 3 is from 12:45 pm to 1:53 pm 
Sublot 4 is from 1:53 pm to 3:00 pm 



P.P.D. No 18 DETERMINING SAMPLE TIMES AND  
February 27, 2009 LOCATIONS FOR END PRODUCT  
Page 4 ASPHALTIC CONCRETE 
 
 
 
 

 

Then, determine the specific time to sample each remaining sublot; 
 

Two new random numbers are generated in accordance with Attachment #1.  For 
the sake of this example, assume the two random numbers generated are 0.208 
and 0.745. 

 

Multiply each random number by the duration of the sublot; 
 

0.208 x (1.125 hours) = 0.234 hours 
0.745 x (1.125 hours) = 0.838 hours 
 

Add the interval determined above to the start time of the sublot to determine 
actual sample time; 

 

Sample 3 to be taken at 12:45pm plus 0.234 hours = 12:59 pm 
Sample 4 to be taken at 1:53pm plus 0.838 hours = 2:43 pm 
 

3.5 When sampling for mixture properties is based on tonnage, the total tonnage 
expected for the lot is divided by the number of required samples to determine the quantity of 
material in each sublot.  A random sample is obtained from each sublot using random numbers 
generated in accordance with Attachment #1. 

 

3.6 Example 3 below illustrates how to determine sampling based on tonnage. 
 

EXAMPLE 3: 
 

The contractor plans to place 1800 tons of mix during a given shift.  Four plate 
samples are required based on the specifications for end product asphaltic concrete 
paving.  Determine stratified random sample tonnages for this scenario. 
 

First, divide the lot into four sublots; 
 

1800 tons / 4 samples per shift = 450 tons per sublot 
 

Sublot 1 is material between 0 and 450 tons 
Sublot 2 is material between 450 and 900 tons 
Sublot 3 is material between 900 and 1350 tons 
Sublot 4 is material between 1350 and 1800 tons 
 

Then, determine the specific tonnage when each sample should be taken; 
 
Random numbers are generated in accordance with Attachment #1.  For the sake of 
this example, assume the four random numbers generated are 0.731, 0.344, 0.502 and 
0.245. 
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Multiply each random number by the tonnage in each sublot; 
 

0.731 x (450 tons) = 329 tons 
0.344 x (450 tons) = 155 tons 
0.502 x (450 tons) = 226 tons 
0.245 x (450 tons) = 110 tons 

 

Add the tonnage determined above to the tonnage at the beginning of the sublot to 
determine the sample tonnage; 
 

Sample 1 to be taken at 0 plus 329 tons = 329 tons 
Sample 2 to be taken at 450 plus 155 tons = 605 tons 
Sample 3 to be taken at 900 plus 226 tons = 1126 tons  
Sample 4 to be taken at 1350 plus 110 tons = 1460 tons 

 
4. SAMPLE LOCATIONS FOR COMPACTION LOT 
 

4.1 Sampling for compaction will be based on the area paved, and requires 
determining a random station and offset for each sample location.  When possible, areas to be 
excluded from testing, as allowed by the specifications and the Engineer, should be eliminated 
prior to determining the sample locations.  It is not acceptable to arbitrarily move a sample a 
short distance from its determined location because it falls in an area excluded from testing.  
Rather, when a sample location falls within an area that is not subject to testing a new random 
location shall be determined for that sample.  
 

4.2 In order to determine sample locations, the total length paved is first divided by 
the number of samples to determine the length of each sublot.  The station limits for each sublot 
are then calculated followed by the random sample location within each sublot.  The sample 
station is calculated by multiplying a random number by the length of the sublot, and adding that 
length to the beginning station of the sublot to be sampled.  The offset distance is calculated by 
multiplying a separate random number by the width of the pavement subject to testing, at the 
station calculated above. 
 

NOTE:  In many cases the width subject to testing will be less than the total 
width that was paved.  The width used in calculating the random offset should 
be determined based on the top surface of the mat, excluding any slope or 
other area excluded by specification from testing requirements. 

 
4.3 Figure 1 illustrates typical locations to be excluded from testing on a multiple 

pass paving operation. 
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Notes:
  Pass 1 is unconfined on left and right side.
  Pass 2 is confined on left side and unconfined on right side.
  Pass 3 is confined on left side and unconfined on right side

C-C

Legend
Excluded From
Testing

Pass 1 Pass 2 Pass 3

Full Roadway Width

A A

B B C C

Plan View

Full Roadway Width

B-B
Section A-A

Hinge Point
1'

Catch Point
Section B-B

Hinge Point1'

Section C-C

Pass 2

Pass 3Pass 1

 
Figure 1 

(Not to Scale) 
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4.4 Example 4 and Example 5 below illustrate how sample locations are determined. 
 

EXAMPLE 4: 
 

The contractor has paved an area as illustrated in Figure 2.  The area paved is 6000 feet 
long and the width varies between 12 and 16 feet, not including the 3:1 slope along the 
unconfined edge of pavement.  The left side of the mat is confined between Sta 10+00 
and Sta 46+00 by a previous lot.  The left side of the mat between Sta 46+00 and Sta 
70+00, as well as the entire right side of the mat, is unconfined.  The specifications 
exclude from testing the outside 1 foot of the unconfined edge.  Ten core samples are 
required based on the specifications for end product asphaltic concrete paving.  
Determine the stratified random sample locations for this scenario. 

 

First, divide the lot into ten sublots; 
 

Length of Sublot = 6000 feet / 10 cores per lot = 600 feet 
 

Sublot 1 is from Sta 10+00 to 16+00 
Sublot 2 is from Sta 16+00 to 22+00 
Sublot 3 is from Sta 22+00 to 28+00 
Sublot 4 is from Sta 28+00 to 34+00 
Sublot 5 is from Sta 34+00 to 40+00 
Sublot 6 is from Sta 40+00 to 46+00 
Sublot 7 is from Sta 46+00 to 52+00 
Sublot 8 is from Sta 52+00 to 58+00 
Sublot 9 is from Sta 58+00 to 64+00 
Sublot 10 is from Sta 64+00 to 70+00 

 

Then, determine the specific location to be sampled from each sublot; 
 

Random numbers are generated in accordance with Attachment #1.  Two random 
numbers are required for each sample location; one for the station, and one for the 
offset.  For the sake of this example, assume the random numbers generated are as 
follows: 

 

Random Numbers for Stationing: 
 

0.475, 0.721, 0.496, 0.272, 0.458, 0.694, 0.410, 0.150, 0.055, 0.455 
 

Random Number for Offsets: 
 

0.056, 0.939, 0.839, 0.800, 0.705, 0.047, 0.236, 0.991, 0.170, 0.699 
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Multiply the first random number (Stationing) by the length of the sublot, and add 
that to the beginning station of the sublot.  Multiply the first random number (Offsets) 
by the width subject to testing.  Round the station to the nearest 1 foot and the offset 
to the nearest 0.5 foot.  The resulting station and offset determines the location for the 
sample.  The process is continued for each sublot; 

 

Sample 1: Station = (0.475 x 600) + Sta 10+00 = Sta 12+85 
 Offset = (0.056 x 11) = 0.5 ft 
 

Sample 2: Station = (0.721 x 600) + Sta 16+00 = Sta 20+33 
 Offset = (0.939 x 11) = 10.5 ft 
 

Sample 3: Station = (0.496 x 600) + Sta 22+00 = Sta 24+98 
 Offset = (0.839 x 11) = 9.0 ft 
 

Sample 4: Station = (0.272 x 600) + Sta 28+00 = Sta 29+63 
 Offset = (0.800 x 12.45) = 10.0 ft 
 

NOTE:  The pavement width at this location varies.  The actual width of pavement at 
each station must be calculated in order to determine the sample offset. 

 

Sample 5: Station = (0.458 x 600) + Sta 34+00 = Sta 36+75 
 Offset = (0.705 x 15) = 10.5 ft 
 

Sample 6: Station = (0.694 x 600) + Sta 40+00 = Sta 44+16 
 Offset = (0.047 x 15) = 0.5 ft 
 

Sample 7: Station = (0.410 x 600) + Sta 46+00 = Sta 48+46 
 Offset = (0.236 x 14) = 3.5 ft 
 

Sample 8: Station = (0.150 x 600) + Sta 52+00 = Sta 52+90 
 Offset = (0.991 x 14) = 14.0 ft 
 

Sample 9: Station = (0.055 x 600) + Sta 58+00 = Sta 58+33 
 Offset = (0.170 x 14) = 2.5 ft 
 

Sample 10: Station = (0.455 x 600) + Sta 64+00 = Sta 66+73 
 Offset = (0.699 x 14) = 10.0 ft 
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Sublot 1:  Sample Sta 12+85, Offset = 0.5'

1'

10+00

16'

14' 1'

11'

12'

36+00

26+00

A A

Plan View

AC Wedge and Outside
1' of Unconfined Edge 
Excluded from Testing

Confined Edge 

11'

12'

1'

Section A-A

1' AC Wedge and Outside
1' of Unconfined Edge 
Excluded from Testing
(Typical Both Sides)

14'

16'

Section B-B

16+00

22+00

28+00

40+00

34+00

46+00

52+00

58+00

64+00

70+00

B B

Sublot 2:  Sample Sta 20+33, Offset = 10.5'

Sublot 3:  Sample Sta 24+98, Offset = 9.0'

Sublot 4:  Sample Sta 29+63, Offset = 10.0'

Sublot 5:  Sample Sta 36+75, Offset = 10.5'

Sublot 6:  Sample Sta 44+16, Offset = 0.5'

Sublot 7:  Sample Sta 48+46, Offset = 3.5'

Sublot 8:  Sample Sta 52+90, Offset = 14.0'

Sublot 9:  Sample Sta 58+33, Offset = 2.5'

Sublot 10:  Sample Sta 66+73, Offset = 10.0'

Legend
Sample Location
Unconfined Edge

9.8'

10.0'

1'

1'

 
 

Figure 2 
(Not to Scale) 
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EXAMPLE 5: 
 

Assume the same conditions as outlined in Example 4.  However, when laying out 
Sample 9 it is discovered that a manhole exists at the sample location. 
 

When a sample location falls within an area not subject to testing, a new random 
location must be determined.  It is not acceptable to arbitrarily move a sample 
location. 

 

Determine a new sample location for Sample 9; 
 

For the sake of this example, assume the new random numbers generated are as 
follows: 
 

Random number for new station:  0.730 
 

Random number for new offset:   0.412 
 

Sample 9: Station = (0.730 x 600) + Sta 58+00 = Sta 62+38 
 Offset = (0.412 x 14) = 6.0 ft 

 
 

 
James P. Delton, P.E. 
Assistant State Engineer 
Materials Group 

 
Attachment (1) 
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METHODS FOR SELECTING RANDOM NUMBERS 
 
There are several acceptable methods for selecting random numbers including the use of a 
calculator, computer spreadsheet, or a random number table. 
 
1) Many calculators have a random number function that can be used to determine random 

numbers.  Each calculator is different and the user should review the manual for a given 
calculator to determine how to use this function.  Sets of random numbers may be 
generated directly from the calculator by repeated use of this function. 

 
2) Most computer spreadsheets also have a function to generate random numbers.  A 

procedure similar to that described above for calculators can be used to generate a set of 
random numbers using a computer spreadsheet. 

 
3) In order to properly use a random number table, two “seed” numbers must first be 

selected to determine a starting row and column within the table.  Seed numbers may be 
determined using a calculator or computer spreadsheet as described above, or they can be 
determined by “pointing”.  To select seed numbers by pointing, place the random number 
table in front of you and with your eyes closed place a pointer on the table to select the 
seed number.  Suitable pointers would be any devise with a small tip including a pen or 
mechanical pencil. 

 
Once two seed numbers are selected, they can be used to determine the starting point for 
selecting random numbers within the random number table.  The first seed number 
should be multiplied by the number of rows in the table.  That product is rounded to the 
nearest whole number and determines the row for the starting point.  The second seed 
number should be multiplied by the number of columns in the table.  That product is 
rounded to the nearest whole number and determines the column for the starting point.  
The random number at the intersection of the starting row and column is the first random 
number used in determining the random sample location.  Additional random numbers 
are selected by moving to the right along the row, or down along the column, until the 
required number of random numbers are generated.  Once the end of a row or column is 
reached, simply start at the beginning of the next row or column to continue recording 
random numbers.  

 
4) As an alternate to the methods given above for determining random numbers, the 

standard practice described in ASTM D3665, “Practice for Random Sampling of 
Construction Materials”, can be used if desired. 
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 1 2 3 4 5 6 7 8 9 10 

1 0.566 0.282 0.133 0.355 0.016 0.915 0.813 0.695 0.524 0.309 
2 0.706 0.702 0.539 0.107 0.557 0.981 0.959 0.393 0.069 0.746 
3 0.113 0.924 0.855 0.781 0.755 0.326 0.071 0.642 0.153 0.646 
4 0.129 0.688 0.575 0.584 0.073 0.615 0.384 0.058 0.053 0.992 
5 0.031 0.224 0.400 0.324 0.886 0.171 0.768 0.164 0.036 0.921 
6 0.944 0.986 0.295 0.664 0.226 0.963 0.546 0.151 0.881 0.586 
7 0.484 0.377 0.246 0.852 0.444 0.004 0.335 0.198 0.222 0.078 
8 0.193 0.824 0.184 0.828 0.442 0.859 0.890 0.797 0.104 0.571 
9 0.872 0.042 0.191 0.650 0.630 0.941 0.091 0.826 0.491 0.519 

10 0.213 0.795 0.464 0.773 0.648 0.622 0.024 0.870 0.604 0.056 
11 0.606 0.522 0.511 0.408 0.480 0.386 0.460 0.297 0.666 0.344 
12 0.446 0.155 0.788 0.595 0.178 0.488 0.961 0.684 0.448 0.639 
13 0.500 0.804 0.990 0.999 0.917 0.375 0.426 0.761 0.839 0.770 
14 0.879 0.841 0.293 0.697 0.497 0.202 0.120 0.932 0.082 0.559 
15 0.240 0.486 0.422 0.679 0.064 0.553 0.440 0.366 0.357 0.850 
16 0.764 0.466 0.904 0.884 0.579 0.662 0.238 0.051 0.373 0.562 
17 0.753 0.719 0.262 0.200 0.699 0.997 0.515 0.127 0.806 0.713 
18 0.109 0.682 0.289 0.637 0.628 0.741 0.910 0.830 0.027 0.431 
19 0.060 0.395 0.369 0.206 0.313 0.244 0.304 0.009 0.710 0.817 
20 0.131 0.147 0.864 0.528 0.140 0.937 0.597 0.790 0.801 0.451 
21 0.766 0.810 0.608 0.799 0.218 0.471 0.435 0.919 0.173 0.617 
22 0.095 0.204 0.673 0.535 0.300 0.599 0.286 0.093 0.482 0.100 
23 0.397 0.693 0.952 0.229 0.302 0.089 0.613 0.317 0.868 0.759 
24 0.284 0.593 0.737 0.135 0.269 0.258 0.544 0.946 0.717 0.266 
25 0.002 0.195 0.411 0.551 0.124 0.311 0.906 0.044 0.271 0.437 
26 0.728 0.329 0.473 0.337 0.175 0.404 0.273 0.977 0.675 0.331 
27 0.815 0.115 0.577 0.633 0.939 0.315 0.098 0.306 0.102 0.138 
28 0.591 0.362 0.186 0.644 0.568 0.901 0.624 0.948 0.690 0.162 
29 0.029 0.757 0.793 0.291 0.049 0.837 0.537 0.655 0.526 0.322 
30 0.013 0.433 0.382 0.346 0.349 0.892 0.144 0.602 0.508 0.808 
31 0.908 0.351 0.928 0.080 0.158 0.180 0.555 0.075 0.744 0.364 
32 0.708 0.160 0.209 0.231 0.122 0.517 0.775 0.417 0.424 0.320 
33 0.189 0.877 0.453 0.233 0.844 0.406 0.777 0.260 0.735 0.220 
34 0.930 0.748 0.988 0.242 0.950 0.857 0.380 0.504 0.730 0.875 
35 0.333 0.888 0.897 0.513 0.653 0.087 0.912 0.167 0.249 0.255 
36 0.895 0.468 0.786 0.169 0.704 0.668 0.018 0.972 0.111 0.280 
37 0.784 0.833 0.391 0.142 0.118 0.278 0.819 0.067 0.686 0.402 
38 0.955 0.415 0.420 0.040 0.821 0.033 0.211 0.935 0.475 0.251 
39 0.619 0.493 0.084 0.235 0.462 0.353 0.506 0.899 0.722 0.011 
40 0.340 0.020 0.750 0.564 0.724 0.975 0.626 0.957 0.253 0.670 
41 0.371 0.926 0.360 0.038 0.428 0.455 0.966 0.007 0.548 0.531 
42 0.495 0.477 0.611 0.182 0.657 0.149 0.848 0.588 0.342 0.726 
43 0.635 0.835 0.022 0.779 0.979 0.062 0.275 0.995 0.533 0.866 
44 0.582 0.457 0.739 0.264 0.677 0.542 0.983 0.413 0.968 0.389 
45 0.861 0.659 0.970 0.715 0.502 0.846 0.047 0.573 0.733 0.215 

 
Random Number Table 
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